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FOREWORD

It is well known that climate change is a global ecological problem that endangers sustainable development of the humanity. It can have
diverse negative impact such as world ocean level rise, increased frequency of natural disasters (floods, droughts, heat waves, hurricanes
and tornadoes), higher vulnerability of natural and artificial ecosystems to new climate conditions, etc. This requires from the world’s
nations to undertake actions aimed both to minimize the climate change process as well as to mitigate its potential consequence.

The Fourth National Communication of the Republic of Moldova under the United Nations Framework Convention on Climate Change
has been developed with the financial assistance of the Global Environment Facility through the Project “Republic of Moldova: Enabling
Activities for the Preparation of the First Biennial Update Report and the Fourth National Communication under the United Nations
Framework Convention on Climate Change”, initiated on July 7, 2014 and completed on December 31, 2017; managed by the United
Nations Environment Programme and implemented by the Climate Change Office of the Ministry of Agriculture, Regional Development
and Environment of the Republic of Moldova.

In comparison to the Third National Communication of the Republic of Moldova under the United Nations Framework Convention on
Climate Change, this Report presents an updated overview of the state of work in the Republic of Moldova for the main issues covered by
the Convention. They affect the assessment of greenhouse gas emissions pace and dynamics at national and sectoral level, the mitigation
measures adopted at national level, the assessment of vulnerability and the needs for adaptation to new climate change conditions for key
sectors of the national economy and human health, the capacity support and needs in order to decrease these emissions at a larger scale,
respectively the capacity support and needs in order to ensure better resilience and adaptation to new climate conditions determined by
the phenomenon of climate change.

Itis important to note that identifying these needs and mitigation targets for the future has been taken based on potential GHG mitigation
scenarios at national and sectoral level until 2030, considered to be for the Republic of Moldova as the most likely. These assessments
served as basis for developing the mitigation targets included in the First Intended Nationally Determined Contribution, prepared in
accordance with Decisions 1/CP.19 and 1/CP.20, for the Paris Agreement (201S) — an agreed outcome with legal force under the
Convention, applicable to all Parties, in line with keeping global warming by 2100 below 2°C, as compared to the preindustrial period.

To be noted, the Paris Agreement was signed by the Prime Minister of the Republic of Moldova in New York on September 21, 2016, and
was subsequently ratified by the Parliament through Law No. 78 from 04.05.2017 for the ratification of the Paris Agreement (Official
Monitor No. 162-170 from 26.05.2017), and the GHG reduction targets set out in the Intended Nationally Determined Contribution of
the Republic of Moldova were subsequently officially approved at national level by the Government Decision No. 1470 from 30.12.2016
regarding the approval of the Low Emissions Development Strategy of the Republic of Moldova by 2030 and the Action Plan for its
implementation (Official Monitor No. 85-91 from 24.03.2017).

According to its INDC, the Republic of Moldova intends to achieve an economy-wide unconditional target of reducing its greenhouse gas
emissions by 64-67 per cent below its 1990 level in 2030 and to make best efforts to reduce its emissions by 67 per cent. The reduction
commitment expressed above could be increased up to 78 per cent below 1990 level conditional to, a global agreement addressingimportant
topics including low-cost financial resources, technology transfer, and technical cooperation, accessible to all at a scale commensurate to
the challenge of global climate change. GHG emissions reduction targets have been set in an emission budget covering the period from
January 1, 2021 to December 31, 2030.

At the same time, it should be noted that the targets associated with adaptation to new climate conditions determined by the phenomenon
of climate change for key sectors of the national economy and human health, set out in the Intended Nationally Determined Contribution
of the Republic of Moldova, were approved at national level by the Government Decision No. 1009 from 10.12.2014 regarding the
approval of the Republic of Moldova’s Strategy for Adaptation to Climate Change by 2020 and the Action Plan for its implementation
(Official Monitor No. 372-384,).

The development of the Report as well as the subsequent implementation of the Republic of Moldova'’s Strategy for Adaptation to Climate
Change by 2020 and the Action Plan for its implementation, the Low Emissions Development Strategy of the Republic of Moldova by
2030 and the Action Plan for its implementation, represent an essential contribution of our country to addressing climate change both

nationally and globally.

/ 4 (z{/
Ion APOSTOL
Vice Minister,

Ministry of Agriculture, Regional Development and Environment

- Fourth National Communication of the Republic of Moldova
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AA
A&AROSC

AlB

A2

AC

ADA

ADD

AEE

AEZ

AGDDS, 10,and 15°C
AGEPI

AGeoM

Al
AITT

AOGCMs

AMP
ANCDI

ANRE
APR
AR4

ARS

Art.

a.s.

ASM
ATULBD

Aug

B

B1

BAS

BAT

BAU
BCC-CSM1.1

BMZ
BI

BOD
BNU-ESM

BSP
BUR
°C
Ca++

CAA

Association Agreement
Moldova

Accounting and Auditing Reports on the
Observance of Standards and Codes

EU-Republic  of

SRES Emissions Scenario

SRES Emissions Scenario

Air Conditioning

Austrian Development Agency

Acute Diarrheal Diseases

Agency on Energy Efficiency
Agro-Ecological Zone

Active Growing Degree Days

State Agency for Intellectual Property
Agency for Geological Production and
Exploration

Aridity Index

Agency for Innovation and Technology
Transfer

Coupled Atmosphere—Ocean Global Climate
Models

External Assistance Management Platform
National Agency for Research, Development
and Innovation

National Agency for Energy Regulation

April

IPCC Forth Assessment Report

IPCC Fifth Assessment Report

Article

Active Substance

Academy of Science of Moldova
Administrative-Territorial Units on the Left
Bank of Dniester

August

Billion

SRES Emissions Scenario

Business Advisory Service
Biologically Active Temperature Index
Business as Usual Scenario

Global Circulation Model developed by the
Beijing Climate Centre, China Meteorological
Administration

Federal Ministry for Economic Cooperation
and Development, Germany

Bodman Severity index

Biochemical Oxygen Demand

Global Circulation Model developed by the
College of Global Change and Earth System
Science, Beijing Normal University

Budget Support Programme

Biennial Update Report

Celsius degrees

Carbon

Calcium ions

Cents

Central Administrative Authorities
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CanESM2

CBD

CBT

CC

CCA
CCAS
CCAKMS

CCSM4

CEDB

ccl,

CCo

CCPP

CDD

CDM

CDP

CE

CER
CESM1(CAMS)

CLE
CIS
CH,
CHP
CHE

CHEAP
CHPD

Cl-
CLTS
CcO
CO

2

COEST

COP
COPS

CORINAIR

cm

Global Circulation Model developed by the
Canadian Centre for Climate Modelling and
Analysis

Convention on Biological Diversity

Climate Budget Tagging

Climate Change

Climate Change Adaptation

Climate Change Adaptation Strategy

Climate Change Adaptation based on
Knowledge Management Strategy

Global Circulation Model developed by the
National Centre for Atmospheric Research
Council of Europe Development Bank
Carbon tetrachloride

Climate Change Office

Combined Cycle Power Plant

Consecutive Dry Days

Clean Development Mechanism

Capacity Development Plan

Council of Europe

Certified Emission Reductions

Global Circulation Model developed by
the Community Earth System Model
Contributors

Perfluormetnane

Perfluorethane

Perfluorpropane

Perfluorbutan

Perfluorciclobutan

Perfluorpenthan

Perfluorhexan

Chlorofluorocarbons

Climate Fiscal Framework

National Commission for Tax Environmental
Reform

Cost, Insurance and Freight

Commonwealth of Independent States
Methane

Combined Heat Power Plant

Hydro Power Plant

Hydro-Power Plant with Accumulation by
Pumping

Distributed (Small Capacity) Combined Heat
and Power Plant

Ions of chlorine

Coeflicients of the linear trend slope

Carbon monoxide

Carbon dioxide

Committee for Eastern Europe and Central
Asia of the Council of the European Union

Conference of the Parties

Comite politique et de securite (Political and
Security Committee - PSC)

European Emissions Inventory Guidebook
developed by European Environment Agency
Centimeter
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cm”

CMEIMI
CMIP3
CMIPS

CPMT
CNRM-CMS

CNSPMP

CNG

COD

CPA

CPA

CPP

CPS

CS

CSC

CSDI
CSIRO-Mk3.6.0

CSSDT

CTEM
CV
CWD
CzDA

Dal
DCFTA

DCFTZ
DEPA
DJF

DKK
DOC
DOC
dm
d.m.
DNA
DRR
DTR

EaP
EaPIC

EB
EBRD

EC
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Square centimeter

Integrated ~ Ecological ~Monitoring and
Information Management Centre

Coupled Model Intercomparison Program —
phase 3

Coupled Model Intercomparison Project —
phase 5

Central Program Management Team

Global  Circulation Model developed
by the Centre National de Recherches
Météorologiques / Centre Européen de
Recherche et Formation Avancée en Calcul
Scientifique

National Center of Scientific and Applied
Preventive Medicine

Compressed natural gas

Chemical Oxygen Demand

Central Public Authorities

Cooperation and Partnership Agreement
Condensing Power Plant

Country Partnership Strategy

Country Specific

Carbon Storage and Capture

Cold spell duration

Global Circulation Model developed by the
Commonwealth Scientific and Industrial
Research  Organization in collaboration
with Queensland Climate Change Centre of
Excellence

Supreme Council for Science and Technology
Development

Moldovan Central Heating Plant
Coeflicient of variation
Consecutive Wet Days

Czech Development Agency
Default

Dekaliter

Deep and Comprehensive
Agreement

Free Trade
Deep and Comprehensive Free Trade Zone
Danish Environment Protection Agency
Winter Season: December, January and
February

Danish Krone

Degradable Organic Carbon

Dissimilated DOC fraction

Decimeter

Dry matter

Designated National Authority

Disaster Risk Reduction

Diurnal Temperature Range

Potential Evaporation, Annual

Eastern Partnership

Eastern  Partnership
Cooperation Programme

Integration  and

Energy Balance

European Bank for Reconstruction and
Development

European Commission

EC-EARTH

EEA
EEE

EEA
EEC
EEF

EEN
EET

EF

EFRC
EHGeoM
EGDDS, 10,and 150C
EIA

EIB

EIC

fesilc=Nes1

zon

EMEP

En-C
EnMS
ENPEP
ENPI

ENTSO-E

ENVSEC
E-OBS dataset
EP

ESP

ESATA

ESCO
ET
ETCCDI

ETD

EV

EU
EUA
EUETS
EUREM
EUR

EURO-CORDEX

E,
EV
EWS
eq
FAO
FD

FES

Global circulation model developed by the
EC-EARTH consortium

European Environment Agency
Electrical and Electronic Equipment
Energy Efficiency Agency

European Economic Community
Energy Efficiency Fund

Enterprise Europe Network

Equivalent-Effective Temperature of
Miserand Index

Emission Factor

Environmental Fiscal Reform Commission
Hydrogeological Expedition of Moldova
Effective Growing Degree Days

European Integration Alliance

European Investment Bank

Environmental Information Centre

Mean annual evaporation

Maximum Possible Evaporation

Multiannual mean amount of evaporation
from the surface of the catchment area

Programme on Observations and Assessment
of Long-Range Transboundary Air Pollution
in Europe

Energy Community

Energy Management System

Energy and Power Evaluation Program

European Neighborhood and Partnership
Instrument

The European Network of Transmission
System Operators for Electricity
Environment and Security Initiative
European Climate Assessment dataset
Eastern Partnership

Eastern Europe Energy Efficiency and
Environmental Partnership

Economic and sector activity and technical
assistance

Energy Service Company
Effective Temperature Index

Expert Team on Climate Change Detection
and Indices

Electrical Transport Department in Chisinau
Emissions Volume

European Union

European Union Allowances

European Union Emission Trading Scheme
European Energy Manager Training

Euro

Coordinated Downscaling Experiment —
European Domain

Potential evaporation, in vegetation period
Emission volume

Early Warning System

Equivalent

Food and Agriculture Organization

Frost Days

Emission Factor in the National Power System

Fourth National Communication of the Republic of Moldova
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FEEF-MO

FEN
FFD
ENC
E.O.B.
FOD
FP
FP7

FRMI
g

g.ce.
GASFOR

Geal
GCM
GCOS
GD
GDP
GEF
GEFS

GFDL-CM2G

Gg

GHG

GIS

GPG
GISS-E2-H

GISS-E2-R
GIZ

GNI
GoM
GOST

GSE 10, 150C
GSL

GSSS, 10, 150C
GST

GSTI

Gt

GWP

h

ha

HadGEM2-ES

H,CO,
HCI
HFC
HNO,
HP

Funding for Energy Efficiency of the European
Union for the Republic of Moldova

National Environmental Fund
First Frost Day

First National Communication
Free on Board

First Order Decay Method
Frost Period

EU’s 7th Framework Programme for Research
and Development

Forestry Research and Management Institute
Grams
Grams of Coal Equivalent

Modeling Carbon Sequestration in Forested
Landscapes

Gigacalory

Global Climate Model

Global Climate Observing System
Government Decision

Gross Domestic Product

Global Environmental Facilities

Grid Emission Factor of National Power
System

Global Circulation Model developed by
the NOAA Geophysical Fluid Dynamics
Laboratory GFDL-ESM2G

Gigagram (10° grams)

Greenhouse Gases

Geographic Information System

Good Practice Guidance

Global Circulation Model developed by the
NASA Goddard Institute for Space Studies

Global Circulation Model developed by the
NASA Goddard Institute for Space Studies

Deutsche Gesellschaft fiir Internationale
Zusammenarbeit GmbH

Gross National Income

Government of the Republic of Moldova
Regional Standardization System used by the
Euro-Asiatic Council for Standardization,
Metrology and Certification

End of Growing Season

Growing season length

Start of Growing Season

Growing Season Temperature

Gas-Steam Turbine Installations

Gigatonne (10° tonnes)

Global-warming potential

Hour

Hectare

Global Circulation Model developed by
the Met Office Hadley Centre (additional
HadGEM2-ES realizations contributed by
Instituto Nacional de Pesquisas Espaciais)
Carbonic acid

Hydrochloric acid

Hydrofluorcarbons

Nitric acid

Heat Plant

Fourth National Communication of the Republic of Moldova

HR
H,S
HTC
JHA
A
JICA
JsC
Jul

Jun

IAAE
IBEC

IBRD

ICA
ICAS

ICSID

ID

IDA
IDC

IE

IE ASM

IES
IFAD

IFC

IFI

ILO

IMF
IMPACT

IMW
INDC

INOGATE
INTAS
1IO0M

IPA

IPCC
IPE ASM

IPNA
IPSL-CMSA-LR
IPSL-CMSA-MR

ITC
ITTA
WM
JICA
K*

LIST OF ACRONYMS, ABBREVIATIONS AND UNITS

Human Resources

Hydrogen sulphide

Selianinov Hydrothermal Coeflicient
Justice and Home Affairs

Summer Season: June, July, August
Japan International Cooperation Agency
Joint-Stock Company

July

June

Angstrom Index

International Agency for Atomic Energy

Ivanov’s Index of the Biological Effectiveness
of the Climate

International Bank for Reconstruction and
Development

International Consultation and Analysis

Institute  for Forestry Research and
Development

International Centre for Settlement of

Investment Disputes

Ice days

International Development Association
International Development Cooperation
Included Elsewhere

Power Institute of the Academy of Sciences of

Moldova

State Ecological Inspectorate
International ~ Fund  for
Development

International Finance Corporation

International Financial Institutions

Agricultural

International Labor Organization
International Monetary Fund

Emission Calculation Model, from ENPEP
Software Package

Integrated Management of Waters

Intended
Contribution

Nationally Determined

Interstate Oil and Gas Transportation to
Europe

International Association for the promotion
of cooperation with scientists from the
independent states of the former Soviet Union

International Organization for Migration
Instrument for Pre-Accession Assistance
Intergovernmental Panel for Climate Change

Institute of Power Engineering of the Academy
of Science of Moldova

National Public Broadcasting Regulatory
Agency

Global Circulation Model developed by the
Institute Pierre-Simon Laplace

Global Circulation Model developed by the
Institute Pierre-Simon Laplace

International Trade Center

Innovation and Technology Transfer Agency
Integrated Water Management

Japan International Cooperation Agency

Ions of potassium



KC
KfVv

kg c.c.

KMP
kPa

kt
kv
kw
kwWh
1

L
LEAP

LECB
LEDS
LED
LED
LGSS, 10, and 150C
LNG
LPA
LPG
Ltd.

LU
LULUCEF
LVI

Mar
MARDE

MARCAL
Max

May

MBT
MCC
MCDA
MCSEL

MD
MoD
MDB
MDG
MDL
MEI
MECR
MF
MEFAEI

MJj
Mg~ +
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Key Categories

Kreditanstalt Fiir Wiederaufbau / German
Development Bank

Kilogram

Kilograms coal conventional
Kilometer

Square kilometer

Knowledge Management Strategy
Knowledge Management Plan
Kilopascal

Kiloton

Kilovolt

Kilowatt

Kilowatt-hour

Liter

Level

Long Range Energy Alternatives Planning
System

Low Emission Capacity Building Programme
Low Emissions Development Strategy
Light-emitting diode

Last Frost Day

Length of Growing Season

Liquefied Petroleum Gases

Local Public Authorities

Liquefied Petroleum Gases

Limited responsibility company

Land use

Land Use, Land-Use Change and Forestry
Livelihood Vulnerability Index

Meter

Square meter

Cubic meter

Model for Analysis of the Energy Demand
Spring Season: March, April and May
March

Ministry ~ of  Agriculture,
Development and Environment

Market Allocation Model
Maximum

May

Mechanical-Biological Treatment

Regional

Millennium Challenge Corporation
Multicriteria Decision Analysis Method
Modelling Carbon Sequestration in Forested
Landscapes

Moldova

Ministry of Defense

Multilateral Development Bank

Millennium Development Goals

Moldovan Lei

Ministry of Economy and Infrastructure
Ministry of Education, Culture and Research
Ministry of Finance

Ministry of Foreign Affairs and European
Integration

Ministry of Justice

Ions of magnesium

Mg
MHLSP

MIA
mil.
Min

ml
MLESP

MJ
MIGA
MIROCS

M-K
mm
MOP
MOST
MOoSEFF

MOoREFF
MPI-ESM-LR
MPI-ESM-MR

MR
MRI-CGCM3

MRV
MSU
Mt
MTTP
MW
Na*
N,O
NaOH
NA
NAER
NAMA
NAP
NAPEE
NATO
NBM
NBS
NCs
NC4
NCCAS
NCEFR

NE

NECP
NEEG
NEET

NEF
NGEF

Milligram

Ministry of Health, Labor and Social
Protection

Ministry of Internal Affairs

Million

Minimum

Milliliter

Ministry of Labor, Family and Social
Protection

Megajoule (10°joule)

Multilateral Investment Guarantee Agency

Global Circulation Model developed by the
Atmosphere and Ocean Research Institute
(The University of Tokyo), National Institute
for Environmental Studies, and Japan Agency
for Marine-Earth Science and Technology
Mann-Kendall Test

Millimeters

Meeting of the Parties to the Kyoto Protocol
Moldovan Office for Science and Technology
Moldovan Sustainable Energy Financing
Facility

Moldovan Residential Energy Efficiency
Financing Facility

Global Circulation Model developed by the
Max Planck Institute for Meteorology

Global Circulation Model developed by the
Max Planck Institute for Meteorology

Moldovan Railways

Global Circulation Model developed by the
Meteorological Research Institute

Monitoring, Reporting and Verification
Moldova State University

Megatonne (10° tons)

Moldovan Thermal Power Plant

Megawatt (10° watt)

Ions of sodium

Nitrous oxide

Sodium Hydroxide

Not Applicable

National Agency for Energy Regulation
National Appropriate Mitigation Actions
National Adaptation Plan

National Action Plan on Energy Efficiency
North Atlantic Treaty Organization
National Bank of Moldova

National Bureau of Statistics

National Communications

Fourth National Communication
National Climate Change Adaptation Strategy

National Commission for Environmental
Fiscal Reform

Not Estimated
National Energy Conservation Programme
Norwegian Energy Efficiency Group

Normally Equivalent-Effective Temperature
index

National Environment Fund
National Grid Emission Factors
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NGO
NH
NH,’
NHDR
NIF

NIP

NIR
NMVOC
NO

NO_
NO;
NorESM1-M

NPAI
NRS-UNFCCC
NSCE
NSPCPM

03

oCT
ODA
ODP
oDS

ODIMM
OECD
OHCHR

OPL
OSCE

OSME

p
p-value
PC7

PDD
PDN
PE
PFC
PIN
PJ
PM10
PPP
PPPs
POP
ppb
ppm

ppt
PRCPTOT

PST
q

R
RZ

r

I

Non-Governmental Organization

Ammonia

Ammonium

National Human Development Reports
Neighborhood Investment Facility

National Indicative Programme

National Inventory Report

Non Methane Volatile Organic Compounds
Not Occurring

Nitrogen Oxide

Nitrate

Global Circulation Model developed by the
Norwegian Climate Centre

National Public Audiovisual Institution
National Reporting System within UNFCCC
Norwegian Society of Charted Engineers
National Scientific and Practice Centre for
Preventive Medicine

Tropospheric Ozone

October

Official Development Assistance

Ozone Depleting Potential

Ozone Depleting Substances

Organization for Small and Medium
Enterprises Sector Development
Organization for Economic Cooperation and
Development

Office of the High Commissioner for Human
Rights

Overhead Power Line

Organization for Security and Cooperation in
Europe

Organization for Development of Small and
Medium Enterprises

Precipitations

Indicates statistical significance of the trend
Seventh Framework Programme of the
European Union

Project Document Design

Power Distribution Network

Potential Evaporation

Perfluorcarbons

Project Identification Note

Petajoule (10% joule)

10 pm fraction particulate matter

Purchasing Power Parity

Private-Public Partnerships

Persistent Organic Pollutants

Parts per billion of volume

Parts per million of volume

Parts per trillion of volume

Annual total wet day precipitation
Pre-Service Training

Quintals

Daily average relative humidity

Coefficient of Determination

Pearson Correlation Coefficient

Free term

Fourth National Communication of the Republic of Moldova

Ir
R10mm

R20mm

R9Sp
RISPTOT%
R99p
R99pTOT%
RBEC
RCM

RCP

SAIP
SAP
SAR
SAUM
SCSTD

SDC

SDII
SE
SEI
SEP
SEV
SE,
SGP
SHS
SIDA

SIGMA

SME
SMS
SNC
SO,

SON

SPI
SRES
SREX
STDSC

SU

LIST OF ACRONYMS, ABBREVIATIONS AND UNITS

Regression coefficient, trend coefficient

Number of heavy precipitation days - number
of days where daily precipitation amount > 10
mm

Number of very heavy precipitation days,
where daily precipitation amount > 20 mm
Very Wet Days

Contribution from Very Wet Days

Extremely Wet Days

Contribution from Extremely Wet Days
UNDP Bratislava Regional Center

Regional Climate Model

Representative Concentration Pathway
Regional Environment Center

Electrical Distribution Networks

Renewable Energy Source
Radiation-Equivalent Effective Temperature
index

Radiative Forcing

Republic of Moldova

Chisinau Electrical Transport Administration
Maximum One-Day Precipitation
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ES.1. Introduction
ES.1.1. Convention’s Ultimate Objective

The ultimate objective of the United Nations Framework
Convention on Climate Change (UNFCCC) is aimed to
achieve stabilization of greenhouse gas concentrations in
the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system. To-date
196 countries are Parties to the Convention. Republic of
Moldova signed the UNFCCC on June 12, 1992 and it was
ratified by the Parliament on March 16, 1995.

Article 4, paragraph 1(a) and Article 12, paragraph 1(a) of the
UNFCCGC stipulate that each Party has to make available to
the Conference of the Parties (COP) a “national inventory of
anthropogenic emissions by sources and removals by sinks of all
greenhouse gases not controlled by the Montreal Protocol, to the
extent its capacities permit, using comparable methodologies to
be agreed upon by the Conference of the Parties; also a general
description of steps taken or envisaged by the Party to implement
the Convention; and any other information that the Party considers
relevant to the achievement of the objective of the Convention and
suitable for inclusion in its communication, including, if feasible,
material relevant for calculations of global emission trends”.

ES.1.2. Reporting under the Convention

The main mechanism for making this information available is
national communications. COP 2 (Geneva, 1996) adopted
the Guidelines on national communications for Non-Annex I
Parties (Decision 10/CP 2). In conformity with the respective
Guidelines, during 1998 to 2000, under the UNDP-GEF
Project “Enabling Activities for the preparation of the First
National Communication under the UNFCCC”, Republic of
Moldova developed its FNC to UNFCCC, submitted to the
COP 6 (Hague, 2000).

The COP 8 (New Delhi, 2002) adopted a new Guideline
on national communications for Non-Annex I Parties
(Decision 17/CP 8). In conformity with these Guidelines,
during 2005-2009 periods, under the UNEP-GEF Project
“Enabling Activities for the preparation of the Second National
Communication under the UNFCCC”, Republic of Moldova
developed its SNC under the UNFCCC, within 2010-2013
period — the Third National Communication (TNC), while
from 2014 to 2017, the Fourth National Communication
(4*NC) was under preparation.

The COP 3 (Kyoto, 1997) adopted the Kyoto Protocol,
representing an instrument setting binding targets for the
Parties under Convention, by committing industrialized
countries and economies in transition included in Annex I to
Convention, to reduce total emissions of direct GHG by at
least S per cent, against 1990 levels over the five-year period
2008-2012. The Republic of Moldova ratified the Kyoto
Protocol on February 13, 2003. As a Non-Annex I Party, the
Republic of Moldova had no commitments to reduce GHG
emissions under the first commitment period of the Kyoto
Protocol.
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In January 2010, the Republic of Moldova associated itself
with the Copenhagen Accord and submitted an emissions
reduction target that is specified in Annex IT of this Agreement
“National Appropriate Mitigation Actions in Developing
Countries.” The target of mitigation actions for Republic of
Moldova under this Agreement is “to reduce, to not less than
25% compared to the base year (1990), the total national level
of greenhouse gas emissions by 2020, by implementing economic
mechanisms focused on global climate change mitigation, in
accordance with the principles and provisions of the Convention’.
This target is presented without indicating specific national
appropriate mitigation actions, identified and quantified,
and without further clarification of the necessary support
to achieve it. Simultaneously, it is recognized that achieving
this target will require significant financial, technological and
capacity-building support, which can be provided through the
UNFCCC mechanisms.

The COP 18 (Doha, 2012) adopted the Doha Amendment to
the Kyoto Protocol which establishes a second commitment
period (January 1,2013 - December 31,2020) for the Parties
included in AnnexIto the Kyoto Protocol; adds a revised list of
greenhouse gases to be reported; and a series of amendments
to several articles of the Kyoto Protocol regarding the first
commitment period. Under Doha Amendment, within the
second commitment period, the developed countries should
reduce their greenhouse gas emissions by at least 18 per cent
compared to 1990 levels. By August 9,2017, only 80 countries
had ratified the Doha Amendment to the KP, most of which
are Non-Annex I Parties to the UNFCCC and the KP.

AtCOP 19 (Warsaw, 2013), the Parties agreed to communicate
their intended nationally determined contributions (INDC)
(Decision 1/CP.19), in order to include them in the new
Climate Agreement to be considered and adopted by the
COP 21 in 2015, in Paris. It is expected that the new climate
agreement will establish a new commitment period (1% of
January 2021 - 31* of December 2030) for reducing the
GHG emissions. Also, COP 19 adopted General guidelines
for domestic measurement, reporting and verification of
domestically supported nationally appropriate mitigation
actions by developing country Parties (Decision 21/CP.19).
This document provides a solid foundation for the new
Climate Agreement 2013.

At COP 20 (Lima, 2014) the Parties agreed over Lima Call for
Climate Action and were repeatedly invited to communicate
to the Secretariat their intended nationally determined
contributions, in order to facilitate clarity, transparency and
understanding. The INDC may include, as appropriate, inter
alia: (i) quantifiable information on the reference point; (ii)
time frames and/or periods for implementation; (iii) scope
and coverage; (iv) planning processes; (v) assumptions and
methodological approachesincluding those for estimating and
accounting for anthropogenic greenhouse gas emissions and,
as appropriate, removals; and (vi) how the Party considers
that its national circumstances, and how it contributes
towards achieving the objective of the Convention as set out
in its Article 2.



According to Lima Call for Climate Action, countries were
invited to communicate their intended nationally determined
contributions by March 31, 2015, the deadline for the
presentation being 1% of October 2015. The request to the
Secretariat was to prepare by 1* of November 2015 a synthesis
report on the aggregate effect of the INDC communicated by
Parties. The Republic of Moldova is fully committed to the
UNFCCC negotiation process towards adopting at COP 21 a
Protocol, another legal instrument or an agreed outcome with
legal force under the Convention, applicable to all Parties,
in line with keeping global warming below 2°C by 2100
compared to the preindustrial era.

The Paris Agreement was signed by the Prime Minister of the
Republic of Moldova in New York on September 21, 2016,
and was subsequently ratified by the Parliament through
Law No. 78 from 04.05.2017 for the ratification of the Paris
Agreement (Official Monitor No. 162-170 from 26.05.2017).

At 25" of September 2015, the Republic of Moldova
communicated its Intended Nationally —Determined
Contribution (INDC) and the accompanying information
to facilitate clarity, transparency, and understanding, with
reference to decisions 1/CP.19 and 1/CP.20. According to
its INDC, the Republic of Moldova intends to achieve an
economy-wide unconditional target of reducing its greenhouse
gas emissions by 64-67 per cent below its 1990 level in 2030
and to make best efforts to reduce its emissions by 67 per
cent. The reduction commitment expressed above could be
increased up to 78 per cent below 1990 level conditional to, a
global agreement addressing important topics including low-
cost financial resources, technology transfer, and technical
cooperation, accessible to all at a scale commensurate to the
challenge of global climate change. GHG emissions reduction
targets have been set in an emission budget covering the
period from January 1, 2021 to December 31, 2030. The GHG
emission reduction targets set out in the national contribution
intentionally determined of the Republic of Moldova were
subsequently officially approved at national level by the
Government Decision No. 1470 from 30.12.2016 regarding
the approval of the Low Emissions Development Strategy of
the Republic of Moldova by 2030 and the Action Plan for its
implementation (Official Monitor No. 85-91 from 24.03.2017).

ES.2. National Circumstances

ES.2.1. Physical Context

Geographical location. Covering an area of 33,846 square
km, Republic of Moldova is located in Central Europe, in the
north-western Balkans. The country borders on Ukraine in the
North, East and South and on Romania in the West, with the
Western border line going along the river Prut. The Republic
of Moldova is a Black Sea region country. Its southern border
extends almost as far as the Black Sea coast, and the access to
the Black Sea is open for the Republic of Moldova through the
Dniester estuary and the Danube.

Relief. The relief of the Republic of Moldova is represented
by hills and flatland areas, with uplands mostly in the central
part of the country. The absolute altitudes are within the range
of 429 m (Balanesti Hills) and 4 m above the sea level in the
Dniester flood land (Palanca village).
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Climate. The climate of the Republic of Moldova is moderately
continental, characterized by relatively mild winters with little
snow, long warm summers and low humidity. The average
annual air temperatures vary between 6.3-12.3°C, and amount
of precipitations, respectively between 307-960 mm per year.

ES.2.2. Natural Resources

Land Resources. Republic of Moldova has unique land
resources characterized by predominant black earth soils
(~75 per cent) with high productivity potential, very high
utilization rate (>75 per cent); and rugged topography (above
80 per cent of the total arable land are located on hill slopes).

Water Resources. The hydrographical network accounts for
circa 2.7 per cent of the country’s territory and has a total length
of circa 16 thousand km. The main rivers are Dniester and Prut,
with a small opening to the Danube in the South. Moldova’s
hydrographical network density is 0.48 km per square kilometer
on the average, varying between 0.84 km/km?in the northern
regions and 0.12 km/km? in the regions on the left bank of the
Dniester. There are approximately 60 natural lakes and more
than 3.5 thousand water storage reservoirs. There are also about
6,200 boreholes and 250 thousand water-wells and springs,
estimated at 1,811 thousand m?®/day.

Biological Resources. Currently the flora of the Republic of
Moldova comprises about 5638 plant species (superior plants
— 2014 species while inferior plants — 3624 species). The
ecosystems which have the richest flora composition include:
the forest (above 850 species), steppe (above 600 species),
high-water basin (approximately 650 species), petrophyte
(about 250 species), water and swamp (about 160 species)
systems. The Republic of Moldova’s fauna is relatively rich and
manifold. There are above 15.0 thousand species of animals in
the Republic of Moldova, including 461 species of vertebrates
and above 14 thousand species of non-vertebrates. The
vertebrates include 70 species of mammals, 281 bird species,
14 reptile species, 14 amphibian species and 82 fish species.
Birdsare highestinnumberamongthe vertebrates (281 species
and subspecies), and insects - among non-vertebrates g;bove
12 thousand species). There are five natural reservations
established for scientific research purposes (Codrii, lagorlic,
Padurea Domneasca, Plaiul Fagului, Prutul de Jos) with the
total area of 19.2 thousand ha in the RM.

Mineral Resources. In the RM mineral resources are extracted
from 415 deposits, the most important being limestone,
granite, bentonite clay and sandy clay, diatomite, gypsum and
chalk stone. Most of the minerals are extracted from open
mines, and only certain limestone varieties are mined from
stone quarries &Imderground galleries).

ES.2.3. Administrative-Territorial
Population and Human Development

Administrative-Territorial Organization. The Republic of
Moldova is administratively divided into 32 districts (Anenii
Noi, Basarabeasca, Briceni, Cahul, Cantemir, Calarasi, Causeni,
Cimislia, Criuleni, Donduseni, Drochia, Dubasari, Edinet,
Falesti, Floresti, Glodeni, Hincesti, Ialoveni, Leova, Nisporeni,
Ocnita, Orhei, Rezina, Riscani, Singerei, Soroca, Straseni,
Soldanesti, Stefan Voda, Taraclia, Telenesti, Ungheni), S
municipalities (Chisinau, Balti, Comrat, Tiraspol and Bender)
and 2 administrative-territorial units: Administrative-Territorial
Unit Gagauzia (ATU Gagauzia) and the administrative-
territorial units on the left bank of the Dniester (ATULBD).

Organization,
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Population. As of 01.01.2016, the Republic of Moldova’s
population represented 4,030.3 thousand people, with the
density of approximately 119.1 persons per square kilometer.
Females prevail with 52.2 per cent in the nation’s population -
asopposed to47.8 per cent of malesin the total population. The
majority of the population is concentrated in the rural areas.
The existing 1,614 rural settlements have 2,190.4 thousand
residents or 54.3 per cent of the total population, on average
circa 1,400 residents per settlement. The urban population is
1,839.9 thousand residents or 45.7 per cent, on average circa
27 thousand residents per settlement. According to the data of
the latest 2014 population census (held separately in the areas
on the right bank of the Dniester and in the administrative-
territorial units on the left bank of the Dniester), Moldovans/
Romanians accounted for about — 73.1 per cent, Ukrainians
— 8.8 per cent, Russians — 7.6 per cent, Gagauz — 4.0 per cent,
Bulgarians — 1.9 per cent, Gypsies — 0.3 per cent, Jews — 0.7 per
cent and other nationalities — 3.5 per cent.

Demographic situation. During 1990-2016 the demographic
processes featured a negative development pattern, which
showed itself in the general instability of demographic
indicators and phenomena such as: falling birth rate, growing
mortality, demographic ageing, depopulation and others. In
2016, the birth rate was 10.5%o (17.7%o in 1990), slightly
lower the mortality rate (10.8%o in 2016, respectively 9.7%o in
1990); the infant mortality rate was 9.4%o (19.0%o in 1990);
the share of population aged under 15 decreased down to
17.0 per cent (27.9 per cent in 1990), and the age group of
persons above 57/62 years increased to 18.5 per cent (12.6 per
cent in 1990); the ‘average life expectancy at birth’ indicator
represented circa 72.2 years (68.0 years in 1990), of which
68.1 years for males (63.9 years in 1990) and 76.2 years for
females (71.9 years in 1990).

Public Health. By the end of 2015 the health facilities network
in the Republic of Moldova included: 85 hospitals, 1,029
medical facilities of ambulatory or polyclinic type, 42 sanitary-
epidemiological facilities, 139 emergency stations and posts,
three children homes and two tuberculosis sanatoriums.
The number of beds in hospitals represented circa 28.803
thousand or 52.9 beds per 10,000 populations; respectively,
the total number of doctors was — 13.012 thousand or 36.6
doctors per 10,000 populations. Over the period from 1990
to 2015 the overall mortality rate tended to increase. The
mortality breakdown analysis for 2015 has demonstrated that
cardiovascular pathologies are still the main cause of death (57.7
per cent), followed by tumors (15.1 per cent), intestinal diseases
(9.4 per cent), injuries, poisoning and other consequences of
external causes (6.9 per cent) and respiratory diseases (4.6 per
cent). The mortality rates by region are not uniform, registering
dramatic differences between the regions: the lowest mortality
rates were reported in urban areas (the municipality of Chisinau
and in Balti), whereas the highest rates in northern and central
districts (Donduseni, Briceni, Edinet, Drochia, Riscani, Floresti,
Glodeni, Ocnita, Soldanesti and Rezina).

Between 2010 and 2016, the health care expenditures from
public sources represented 5.6 per cent (2010) — S.1 per cent
(2016) from the GDP. Even if in nominal terms the amounts
allocated for this sector increased (3.997 billion MDL in 2010,
respectively 6.756 billion MDL in 2016), in real terms these
have an oscillatory trend, for 2015 and 2016 being even a
negative one. Consequently, in 2015, Republic of Moldova was
one of the last countries in Europe regarding the share of public
spending in total health spending. Respectively, the country’s
population has to compensate this deficit using its own
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resources in order to access healthcare services. At the same
time, the pocket payments indicator is around 48 per cent of
the total health spending, with no prospects for improvement
over the next period'.

Educational System. The Ministry of Education, Culture
and Research, the Municipal Education Departments,
Regional General Departments of Education and Educational
Establishments are responsible for the delivery of the primary,
secondary general, secondary professional, secondary
vocational and university education. At the beginning of
the 2016-2017, school year the RM had 1,291 operating
primary and secondary general educational establishments,
43 secondary professional educational establishments, 43
secondary vocational education establishments (colleges),
and 30 higher education establishments (post graduate
studies for a doctoral degree being provided in 43 scientific
research institutes and higher education establishments).

The share of education within the GDP is continuously
decreasing starting with 2009, when it reached its highest
level of 9.4 per cent. Still, the expenditures for education from
the State Budget are growing, for 2015 representing 8.5672
billion MDL by 0.7436 billion MDL more than in 2014, thus
accounting for 7.2 per cent of the GDP?.

ES.2.4. Institutional Arrangements

Institutional Arrangements Relevant for the Preparation
of the National Communications and Biennial Update
Reports. On behalf of the Government of the Republic of
Moldova, the Ministry of Agriculture, Regional Development
and Environment (MARDE) is responsible for the
implementation of international environment treaties to
which RMisa Part (including the UNFCCC). Representatives
of the MARDE also perform the function of the UNFCCC
Focal Point. The Climate Change Office under the MARDE
is totally responsible for the activities related to preparation
of National Communications, Biennial Update Reports,
National Inventory Reports and GHG Inventories.

ES.2.5. Economical Context

Gross Domestic Product. In 2016, the share of industry sector
in the GDP structure was 15.1 per cent, the agriculture — 12.2
per cent, transport and communications — 10.8 per cent,
constructions — 3.3 per cent, wholesale and retail trade — 14.3
per cent, financial activities — 5.4 per cent, other sectors — 25.6
per cent, net product and import taxes — 14.8 per cent.

The country’s economy was in decline even before 1991, but
the separation from the USSR has accelerated that process
considerably. Gross Domestic Product levels were decreasing
continuously during the period from 1990 to 1999 inclusively,
when it fell down to as little as 34 per cent of the 1990 level.
The only exception was year 1997, when a slight increase by
1.6 per cent versus the previous year was registered due to
the excellent agricultural yields as result of the very favorable
weather. The reasons for the economic collapse were multiple.
First, the Republic of Moldova had been integrated completely
in the USSR economic system, and the independence resulted,
among other things, in the cessation of any subsidies or cash
transfers from the centralized government. Second, the end
of the Soviet Era with its well established commercial links
has resulted in the emergence of multiple obstacles for free

! Dumitru Pantea, Jon Gumene (2016), Analiza cheltuielilor destinate ocrotirii sanatatii in Republica Moldova.
Expert-Grup, Centru Analitic Independent. Chiginau, Octombrie 2016. p. 26.

*Victoria Vasilescu (2015), Prevederile bugetului public national pentru 2015 in educatie (nota analitica).
Expert-Grup, Centru Analitic Independent. Chisinau, Mai 2015. p. 6.



movement of products, and in access restrictions introduced
by the emerging markets. Third, the lack of domestic energy
resources and raw materials in the RM has contributed
considerably to the nation’s strong dependence on other
former Soviet Republics. Certain internal reasons should
be mentioned as well, such as: transition from a centralized
economy to a market economy; loss of the industries located
in Transnistria; frequent droughts; and the civil conflict. The
considerable GDP growth achieved since 2000 seems to
indicate that the economy is finally developing in the correct
direction, although it should be remembered that in 2016 the
GDP reached only 72.1 per cent of the 19901evel (Figure ES-1).

Inflation. 'The inflation rate grew dramatically up to
approximately 788.5 per cent in 1993 and slowed down to
7.7 per cent in 1998. The 1998 depreciation of the Russian
Rubble caused rapid growth of the inflation up to 39.3 per
cent. Later, the RM achieved a significant progress in terms of
controlling its inflation rate, and the inflation rate decreased
to 5.2 per cent in 2002; however, the 2003 average inflation
rate for the year increased up to 11.7 per cent driven by
the growing prices for agricultural products (as result of a
severe drought), and the above growth pattern persisted in
the subsequent years; the inflation reached 12.4 per cent in
2004, but decreased to 11.9 per cent in 2005 — only to grow
up to 12.7 per cent in 2006, in particular due to the increased
prices for the natural gas imported from Russian Federation,
for fuels and medications. The average inflation rate for the
year was about 12.4 per cent in 2007 and 12.7 per cent in
2008. This increase was determined by the growing prices for
public utilities, increasing food demand and the growth of
the purchasing power. In 2009, the inflation rate represented
about 0.006 per cent, increasing up to 7.4 per cent in 2010 and
to 7.6 per cent in 2011, in particular, due to the more evident
growth of food and fuels prices, and partly being influenced
by developments in the foreign exchange markets. Between
2012 and 2013, the risk balance continued to be influenced
by external and internal factors, with a slight emphasizes on
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post-inflationary factors. In 2014, the inflation rate was 5.1 per
cent, which is by 0.5 percentage points higher compared to
the previous year. In 201S, the annual average inflation rate
accounted for 9.7 per cent, by 4.6 percentage points higher
compared to the previous year. In 2016, it represented 6.4 per
cent, significantly less than in 2018S. The decreasing trend was
partly due to modest domestic demand, the high level of the
base period in 2015, and arich harvest that favored the decline
in food prices. At the same time, the downward trajectory of
inflation was also supported by a decrease in regulated price
pressures as a result of lowering of the gas and electricity
tariff in the first part of the year but also due to the gradual
dissipation of the impact of tariff increase for the electricity in
the summer of 2015.

Trade Balance Deficit. Moldova’s import expenses exceed
considerably the nation’s proceeds from its exports, thus
indicating a serious problem in terms of the nation’s trade
balance deficit. That deficit increased from 24.0 per cent of
the GDP in 2000, up to 29.3 per cent of the GDP in 2016.
The above reflects the nation’s dependence on the imports of
energy resources and the growing demand for the imported
products. The imports growth is driven by the massive
inflow of cash transfers from abroad, which are channeled in
domestic consumption.

Cash Transfers and Remittances. Cash transfers from outside
the country, and in particular cash inflows from the Moldovans
working abroad accounted for circa 1.4649 billion USD or
circa 21.7 per cent of the GDP, being of major importance for
the economy of the Republic of Moldova. Globally, the RM is
among the leaders regarding the share of remittances in GDP.

Investments. Investments play an essential role in the
economic growth of the country, increasing significantly over
the last years. In 2016, investments in the national economy
represented about 19.406 billion MDL, equivalent of USD
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Figure ES-1: Gross Domestic Product in the Republic of Moldova during 1990-2017 periods, in % compared to 1990 and
respectively, to the previous year
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0.974 billion (14.4 per cent of the GDP). At the same time, in
2016 the direct foreign investments attracted to the national
economy (net values) accounted for USD 124.4 million (1.8
per cent of the GDP), much less compared to 2008, when
these accounted for USD 726.6 million (12.0 per cent of the
GDP). The top investor countries for the Republic of Moldova
include: the Netherlands, Russian Federation, Spain, USA,
Germany, Romania, France, UK and Turkey. The international
investment position of the country, as of 31.12.2016,
remained net debtor and accounted -5.979 billion USD, with
the negative balance increasing towards the end of 2015 by 7.0
per cent. The stock of liabilities to foreign direct investments
represented USD 3.58 billion (an increase by 3.3 per cent from
the beginning of the year) and accounted for 38.2 per cent
of the total. During 2016, the stock of official reserve assets
was reassured, thus, as from 31.12.2016, this stock exceeded
the level recorded at the end of 2014, increasing by 25.6 per
cent compared to the end of 2015 and accounting for USD
2.21 billion. The country’s gross external debt as of December
31,2016 recorded USD 6.59 billion, increasing over the year
2016 by 3.3 per cent.

Social Sphere. In 2016, the average monthly salary of an
employee in the national economy was 5084.0 MDL, a 10.3
per cent increase compared to the same period of 2015,
while in real terms (adjusted to the consumer price index) —
by 3.7 per cent. As of January 1, 2017, the average monthly
old-age pension was 1275.2 MDL, increasing by 9.4 per cent
compared to its level as of January 1, 2016. The number of
pensioners registered by the social security authorities as of
January 1, 2017, represented 691.2 thousand people, with
11.3 thousand more compared to January 1, 2016. The 2016
unemployment, estimated according to the standards of the
International Labor Organization (ILO), was 53.3 thousand
people. The unemployment rate (unemployed persons as
a percentage of the total economically active population)
recorded at the country level represents 4.2 per cent -5.5 per
cent for males and 2.9 per cent for females.

ES.2.6. Current State of the National Economy

Industry. In 2016, the industrial production reached circa
59.9 per cent of the 1990 level (Figure ES-2). During 1990-
2016 the industrial production featured certain fluctuations,
showing the best performance between 2001 and 2003, and
the worst performance in 1992, 1994, 1998, 1999 and 2009.
The situation in the manufacturing industry was determined
mainly by the processing industry which account for 87.6 per
cent of the total production of the large enterprises whose
main business was manufacturing. Food and drinks industry
accounted for the highest share in the processing industry
performance (processing and canning of meat and meat
products, fruit and vegetables, production of dairy products,
pastry; fodder, bread and baked products, confectionary,
sugar, cocoa, chocolate, confectionary, alcoholic drinks, wine,
beer, etc.) as well as production of other products of non-
ferrous minerals (manufacturing of glass and glass products;
fritted bricks and tiles; cement; lime; gypsum and concrete
elements).

Energy. Total energy consumption in 2015 in the RM
accounted for as little as circa 21.2 per cent compared to
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1990 (electricity consumption — 47.7 per cent, and heat
consumption, respectively circa 16.6 per cent). The main
power generation facilities in the RM are: Moldovan Thermal
Power Plant (MTPP) in Dnestrovsk (ATULBD) with the
installed capacity of 2520 MW (available output of around
950 MW); Combined Heat Power Plant No. 1 (CHP-1) in
Chisinau with the installed electricity generation capacity
of 46 MW (available output of about 40 MW) and installed
heat generation capacity of 455 MW; Combined Heat Power
Plant No. 2 (CHP-2) in Chisinau with the installed electricity
generation capacity of 240 MW (available output of around
210 MW) and installed heat generation capacity of 1425
MW; Combined Heat Power Plant North (CHP-North) in
Balti with the installed electricity generation capacity of 28.5
MW (available output of about 24 MW) and installed heat
generation capacity of 610 MW; CHPs of the sugar mills with
the total installed capacity of 98 MW (available output of
around 20 MW), Dubasari Hydro-Power Plant (HPP) with
the installed capacity of 48 MW (available output of about 30
MW) and Costesti HPP with the installed capacity of 16 MW
(available output of about 10 MW).

Agriculture. In 2016, the agriculture production by all
categories of producers accounted for only 71.1 per cent of
the 1990 level (Figure ES-2). Between 1991 and 2016, the
agricultural production was characterized by fluctuations,
with the best performance reported in 1993, 1997, 2004,
2008, 2013 and 2016, and with poor results — respectively
in 1992, 1994, 1996, 1998, 2003, 2007, 2012 and 2015, in
most cases being caused by unfavorable climate conditions
(severe droughts in 2003, 2007, 2012 and 2015). Compared
to 1990, the amount of synthetic and organic fertilizer applied
to soil has reduced significantly: in 2015, 52.4 kt of synthetic
fertilizers and 61 kt of organic fertilizers were applied or by
77.5 per cent and respectively 99.4 per cent less than in 1990
(232.4 kt of synthetic fertilizers and 9.74 million tons of
organic fertilizers). Also, the number of domestic livestock
and poultry has reduced considerably compared to 1990
(standing by the end of the year): cattle — by 80.7 per cent
(1060.7 thousand in 1990, 204.5 thousand in 2015), sheep —
by 41.5 per cent (1244.8 thousand in 1990, 728.7 thousand
in 2015), swine — by 73.8 per cent (1850.1 thousand in 1990,
484.5 thousand in 2015) and poultry of all categories — by 55.3
per cent (24.625 mill. in 1990, 12.429 mill. in 2015), horses
~ by 15.0 per cent (47.2 thousand in 1990, 40.2 thousand
in 2015); at the same time, during the period under review
it was reported an increase regarding other species such as:
goats — by 4.1 times (37.1 thousand in 1990, 152.1 thousand
in 2015), rabbits — by 23.7 per cent (283.0 thousand in 1990,
350.2 thousand in 2015) and asses and mules — by 16.0 per
cent (1.7 thousand in 1990, 2.0 thousand in 2015).

Transport. RM’s transport sector is comprised of the
following segments: road transportation, railway transport, air
transportation and naval transportation. The national network
of roads has a total length of 10897 km (including 9386 km —
on the right bank of Dniester, 1511 km — on the left bank of
Dniester; hard surface roads: 8894 km — on the right bank of
Dniester and 1470 km — on the left bank of Dniester). The
network of roads is sufficiently developed (the public roads
density represents about 322 km/1000 km? while the hard-
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Figure ES-2: The main economic indicators of the Republic of Moldova during 1990-2016 periods, in % compared to 1990

surface roads - circa 306 km/1000 km?), but the state of the
roads and the infrastructure in general is deplorable, though
in the last six years repairs and restoration of the national
road network are being widely performed. Between 1990 and
2016 the number of road vehicles in the RM has significantly
increased: trucks - by 119.7 per cent (from 76.909 thousand
to 168.963 thousand), buses and minibuses - by 89.3 per cent
(from 11.30S thousand to 21.399 thousand) and cars - by
213.0 per cent (from 208.984 thousand to 654.108 thousand).
The history of railway transportation dates back 140 years.
The total length of railway lines is 1157 km, while the density
per 1,000 km? is 34 km. RM’s river transport is in the process
of development and growth in terms of both the number of
ships and the number of river ports. The length of waterways
for general use is currently about 624 km (including 558 km on
the right bank of Dniester, respectively 66 km on the left bank
of Dniester). There are 4 airports in the RM: in Chisinau, Balti,
Cahul and Marculesti, of which only the Chisinau airport offers
regular scheduled flights. The airports in Cahul and Marculesti
are still in the process of obtaining the required statutory
approvals and certificates. The Balti Airport is certified, but it
offers only charter flights. In comparison with 1990 the freight
transportation has reduced considerably both in terms of the
freight transportation turnover (by 88.8 per cent: from 331.1
mill. tons in 1990, to 37.0 mill. tons in 2016), as well as freight
transportation distance (by 74.7 per cent: from 21,648 mill. tons
- km in 1990, to 5484 mill. tons-km in 2016). The same period
witnessed the significant reduction in number of passengers
(by 66.7 per cent: from 757.7 mill. passengers in 1990 to 252.0
mill. passengers in 2016), as well as in passenger transportation
distance (by 46.6 per cent: from 10,102 mill. passengers - km in
1990, to 5397 mill. passengers - km in 2016).

ES.3. National Greenhouse Gases Inventory

ES.3.1. Republic of Moldova’s Relative Contribution
to Global Warming

The Republic of Moldova historic contribution to global
warming is low. In 2018, the country contributed with circa

13.95 Mt CO, equivalent (without LULUCF) and 11.11
Mt CO, equivalent (with LULUCF), representing less than
0.04 per cent of total global GHG emissions. Total and net
emissions per capita, respectively, were less than half of the
global average (3.5t CO, equivalent per capita compared to 6.4
t CO, equivalent per capita, respectively 2.8 t CO, equivalent
per capita compared to 6.8 t CO, equivalent per capita). Also,
the RM’s share in global GHG emissions recorded since 1990
is low, under 0.0S per cent (without LULUCF) and less than
0.04 per cent (with LULUCF). Within 1990-2015 periods,
total GHG emissions decreased by circa 67.8 per cent: from
43.40 to 13.95 Mt CO, equivalent.

ES.3.2. Institutional Arrangements for Inventory
Preparation

Within the Ministry of Agriculture, Regional Development
and Environment (MARDE), the Climate Change Office
(CCO) is totally responsible for the activities related to
preparation of National Communications (NCs), Biennial
Update Reports (BURs), National Inventory Reports (NIRs)
and National GHG Emission Inventory Reports.

ES.3.3. Methodological Issues

The national inventory is structured to match the reporting
requirement of the UNFCCC and is divided into five main
sectors, and each of these sectors is further subdivided,
within the inventory, by source categories. Emissions of direct
(COZ, CH,, N,O, HFCs, PFCs and SFé) (no NEF, emissions
have been registered in the Republic of Moldova so far)
greenhouse gases were estimated based on methodologies
contained in the 2006 IPCC Guidelines, while the indirect
emissions (NOx, CO, NMVOC and SO,) were estimated
based on methodologies according to the Revised 1996
IPCC Guidelines for National Greenhouse Gas Inventories
(IPCC, 1997), respectively according to the EEA/EMEP Air
Pollutant Emission Inventory Guidebook (2016).

ES.3.4. Key Categories

In order to prioritize efforts aimed at improving the overall
quality of the inventory, based on recommendations set
forth in the 2006 IPCC Guidelines, the key categories were
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identified for the time series 1990 through 2015, without
LULUCE - based on the Tier 1 methodological approach, 16
key categories by level (L) and 16 key categories by trend (T);
based on a Tier 2 approach — 14 key categories by level (L)
and 12 key categories by trend (T); with LULUCF - based
on the Tier 1 methodological approach — 20 key categories
by level (L) and 16 key categories by trend (T); based on a
Tier 2 approach — 19 key categories by level (L) and 14 key
categories by trend (T).

ES.3.5. Quality Assurance and Quality Control

The basic Quality Assurance (QA) and Quality Control
(QC) activities carried out in the Republic of Moldova
included detailed specific procedures implied by Tier 1
approach (general procedures) and Tier 2 approach (source-
specific), and standard verification and quality control
forms and checklists that serve to standardize the process of
implementing quality assurance and quality control activities
meant to ensure the quality of the national inventory;
technical review (audit) carried out by experts who were
not directly involved in the national inventory compilation/
development process; activity data quality check, including
by comparing data obtained from different sources, as
well as further documentation of the national inventory
development process. As the entity responsible for the
national inventory development, the Climate Change Office
holds all documentation used for inventory compilation.

ES.3.6. Recalculations

The national inventory team revised and recalculated GHG
emissions and CO, removals for each calendar year covered
by the inventory for the period from 1990 through 2013, a
component part of the BURI of the Republic of Moldova under
the UNFCCC (2016). These activities were carried out during
the on-going process of improving the quality of the National
GHG Inventory (including, by taking into account the updated
activity data, new methodological approaches available in
the 2006 IPCC Guidelines [the complete transition to this
Guidelines has been achieved in the current inventory cycle],
emission factors used, and identified errors correcting actions).
In comparison with the results reported under the BURI, the
changes made during the development of the current inventory,
resulted in insignificant increased values of total direct GHG
emissions in 1991 and 1994-2012, respectively revealed a
decreasing trend in 1990, 1992-1993 and 2013.

1990

ES.3.7. Uncertainty Assessment

In the Republic of Moldova, the GHG emissions were
estimated with the highest possible accuracy; however, the
obtained results have a certain degree of uncertainty. Some
emissions estimates, such as for example, CO, emissions
from fossil fuels combustion, or CO, emissions from cement
production, are considered to have minimal uncertainty.
For other source categories, because of the poor quality of
activity data, the use of default emission factors, as well as
a consequence of limited understanding of the emissions
generation process, the uncertainty is quite high. The overall
inventory uncertainty was estimated for the period 1990-2015
using a Tier 1 methodological approach, that is +8.45 per cent
uncertainty by level, and +£2.37 per cent uncertainty by trend.

ES.3.8. Completeness Assessment

Generally speaking, the national inventory of the Republic
of Moldova is a complete register of the following direct
greenhouse gases — CO,, CH,, N O, HFC, PFC and SF,. The
national inventory also covers the following indirect greenhouse
gases: CO, NO , NMVOC and SO,. Despite the effort to cover
all existent source/sink categories, the inventory still has some
gaps, most being determined by lack of activity data needed to
estimate certain GHG emissions and removals.

ES.3.9. Reporting Direct Greenhouse Gas Emissions

Carbon dioxide continues to contribute most to the total
national direct GHG emissions in the Republic of Moldova
(Figure ES-3).

Within 1990 to 201S periods, the total CO, emissions
(without LULUCF) decreased by circa 73.1 per cent (from
34.8952 Mt in 1990 to 9.3956 Mt in 2015). CH, and N,O
emissions decreased by circa 49.8 per cent (from 5.7036
Mt CO, equivalent in 1990 to 2.8627 Mt CO, equivalent in
2015), respectively by 45.9 per cent (from 2.8013 Mt CO

equivalent in 1990 to 1.5145 Mt CO, equivalent in 2015

(Table ES-1). Evolution of F-gases denotes a steady trend
towards increase in the last years, though their share in the
total national emissions structure is insignificant for now.

Energy Sector is the most important source of total national
direct GHG emissions, its share varying over the time series
from 1990 through 2015 from 79.8 per cent and 68.1 per cent.
Other relevant sources are represented by Agriculture, Waste

2015
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Figure ES-3: Republic of Moldova’s Direct GHG Emissions by Gas, 1990 and 2015
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Table ES-1: Direct GHG Emissions in the Republic of Moldova within 1990-2015, Mt CO, equivalent

1990 1991 1992 1993 1994 199§ 1996 1997 1998
CO, (without LULUCF) 34.8952 31.0359 21.3191 16.0959 14.9803 11.5887 11.7678 10.7194 9.1852
CO, (with LULUCF) 29.0128 23.3966 14.2115 8.8982 8.5721 5.0373 5.4717 4.5634 2.9740
CH, (without LULUCF) 5.7036 5.2873 4.8574 4.5944 4.4237 4.1673 4.0936 3.7181 3.5328
CH, (with LULUCEF) 5.7063 5.2897 4.8596 4.5974 4.4254 4.1695 4.0952 3.7208 3.5352
N,O (without LULUCF) 2.8013 2.6646 2.2085 2.2483 1.7987 1.8892 1.8457 1.8593 1.6807
N,O (with LULUCF) 2.8614 2.7241 2.2625 2.3064 1.8597 1.9563 1.9140 1.9239 1.7480
HFCs NO NO NO NO NO 0.0046 0.0052 0.0060 0.0075
PECs NO NO NO NO NO NO NO NO NO
SF, NO NO NO NO NO NO NO NO NO
Total (without LULUCF) 43.4000 38.9878 28.3850 22.9386 21.2027 17.6498 17.7123 16.3028 14.4061
Total (with LULUCF) 37.5804 31.4104 21.3336 15.8020 14.8571 11.1677 11.4861 10.2141 8.2647

1999 2000 2001 2002 2003 2004 2005 2006 2007
CO, (without LULUCE) 7.2033 6.4504 7.0595 6.7827 7.4863 8.0163 8.3850 7.7398 8.1264
CO, (with LULUCF) 1.0176 0.3199 1.1837 1.8325 2.4732 4.0463 3.5447 2.6378 3.0328
CH, (without LULUCF) 3.3915 3.3209 3.3225 3.3681 3.2940 3.2622 3.3030 3.1688 2.9971
CH, (with LULUCF) 3.3939 3.3219 3.3237 3.3684 3.2940 3.2624 3.3032 3.1691 2.9988
N,O (without LULUCF) 1.5195 1.4260 1.5813 1.6343 1.4182 1.6621 1.6839 1.5989 1.0149
N,O (with LULUCEF) 1.5906 1.4985 1.6631 1.7173 1.5039 1.7472 1.7596 1.6651 1.0826
HECs 0.0086 0.010S 0.0129 0.0169 0.0237 0.0311 0.0422 0.0547 0.0698
PFCs NO NO NO NO NO NO NO 0.0000 0.0000
SE, NO NO NO NO 0.0000 0.0000 0.0001 0.0003 0.0004
Total (without LULUCF) 12.1228 11.2078 11.9762 11.8020 12.2221 12.9717 13.4141 12.5625 12.2087
Total (with LULUCF) 6.0108 5.1507 6.1833 6.9351 7.2948 9.0870 8.6497 7.5270 7.1845

2008 2009 2010 2011 2012 2013 2014 2015 %
CO, (without LULUCF) 8.7930 9.0898 9.6570 9.8288 9.5065 8.4882 9.2609 9.3956 -73.1
CO, (with LULUCF) 42377 5.1696 6.3596 7.1157 6.4892 5.8716 6.5376 6.4910 -77.6
CH, (without LULUCF) 2.9837 2.8913 29134 2.9767 2.9285 2.8710 2.9367 2.8627 -49.8
CH, (with LULUCF) 2.9844 2.8917 2.9136 2.9769 2.9298 2.8719 2.9368 2.8634 -49.8
N,O (without LULUCF) 1.6066 1.3994 1.5789 1.5772 1.1839 1.6509 1.8494 1.5145 -45.9
N,O (with LULUCF) 1.6735 14671 1.6461 1.6461 1.2548 1.7196 19115 1.5730 -45.0
HFCs 0.0847 0.0932 0.1134 0.1195 0.1288 0.1376 0.1514 0.1794 NA
PFCs 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 NA
SE, 0.000S 0.0006 0.0007 0.0007 0.0008 0.0010 0.0011 0.0011 NA
Total (without LULUCF) 13.4685 13.4743 14.2635 14.5031 13.7486 11.4349 14.1995 13.9533 -67.8
Total (with LULUCF) 8.9809 9.6222 11.0334 11.8591 10.8034 8.8878 11.5384 11.1079 -70.4

Abbreviations: NA — Not Applicable; NO — Not Occurring

and IPPU Sectors (Figure ES-4). During the entire period
under review, the LULUCEF Sector represented a net source of
carbon removals. With the decrease of national direct GHG
emissions, the importance of this sector in the structure of net
GHG emissions at the national level increased significantly: in
1990 - the removals represented only circa 13.4 per cent of the
total national GHG emissions, while in 2015 it represented
already circa 20.4 per cent of the total.

5. Waste;
4.6%

1990

4. LULUCF;
-13.4%

3. Agriculture;
12.0 %

2. IPPU: (

3.6%

1. Energy;
79.8%

Within 1990-201S periods, total GHG emissions in the
Republic of Moldova tended to decrease, thus emissions
under Energy Sector decreased by circa 72.6 per cent,
Industrial Processes and Product Use - by circa 49.7 per cent,
Agriculture — by 59.4 per cent, LULUCEF - by S1.1 per cent,
while from Waste Sector — by 22.2 per cent (Table ES-2).

5. Waste; 2015

4. LULUCF;
-20.4%

3. Agriculture;
15.2%

2.IPPU;
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1. Energy
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Figure ES-4: Sectoral Breakdown of the Republic of Moldova’s total GHG Emissions in 1990 and 2015
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ES.3.10. Emission Trends for Ozone and Aerosol
Precursors

Though not considered greenhouse gases, photochemically
active gases like carbon monoxide (CO), nitrogen oxides
(NO) and non-methane volatile organic compounds
(NMVOC), have an indirect global warming effect. These gases
are considered as ozone precursors influencing the formation
and destruction of tropospheric and stratospheric ozone. In
particular, they are emitted from transportation, fossil fuel
combustion, consumption of solvents and other household
products, etc. Thus, the national GHG inventory of the
Republic of Moldova includes emissions of the following ozone
and aerosol precursors: NOx, CO, NMVOC and SO,. Between
1990 and 2018, total nitrogen oxides emissions decreased
by circa 68.5 per cent; total carbon monoxide emissions
decreased by circa 61.5 per cent; non-methane volatile organic
compounds emissions - by circa 61.6 per cent; while sulphur
dioxide emissions - by circa 92.6 per cent (Table ES-3).

ES.4. Climate Change Mitigation Policies

and Measures

The National Development Strategy “Moldova 2020” sets out
eight priorities of the country. Despite the fact that neither
of these priorities looks at climate change, many of them
are directly related to greenhouse gas emissions reduction.

At the same time, understanding the importance of climate
change mitigation, the Government has decided that the
latter should be addressed through a separate strategy. Thus,
on 30 December 2016, for the first time, the Republic of
Moldova approved the Low Emission Development Strategy
(LEDS) of the Republic of Moldova until 2030. The Strategy
strengthens and guides the sector development approach
that sets the country’s long-term climate change mitigation
objectives and strategy.

The overall goal of the Strategy is consistent with the one set
forth in the Intended Nationally Determined Contribution
(INDC) paper for the Paris Agreement. According to the
latter, by the year 2030 the RM commits to achieve the
unconditional target of 64-67% GHG emissions reduction
versus the baseline year (1990), and 78% as a conditional
target for the same period.

The overall goal is supported by intermediate targets
established for the years 2020 and 2025, including by sectors.
Intermediate targets provide for reducing total national GHG
emissions by no less than 65% (by 2020) and, respectively,
69% (by 2025), compared to the 1990 level.

Effectively, the LEDS strengthens the objectives related to
GHG emissions reductions, stipulated in some legal acts,
including: the national Development Strategy Moldova 2020,
the Energy Strategy of the Republic of Moldova until 2030,

Table ES-2: Direct Greenhouse Gas Emissions in the Republic of Moldova by Sector within 1990-2015, Mt CO, equivalent

1990 1991 1992 1993 1994 1998 1996 1997 1998
1. Energy 34.6308 30.7803 21.3699 16.1330 15.1511 11.8855 12.1887 10.9476 9.4270
2. Industrial Processes and Product Use 1.5810 1.4026 0.8144 0.7331 0.5529 0.4535 0.4129 0.4550 0.3809
3. Agriculture 5.2106 4.8569 4.3977 4.2227 3.7517 3.5906 3.4009 3.1810 2.9467
4. LULUCF -5.8197 -7.5773 -7.0514 -7.1366 -6.3455 -6.4821 -6.2262 -6.0886 -6.1414
S. Waste 1.9777 1.9479 1.8030 1.8497 1.7471 1.7202 1.7098 1.7191 1.6514
1999 2000 2001 2002 2003 2004 2005 2006 2007
1. Energy 7.4725 6.7878 7.3880 7.1323 7.8500 8.3637 8.6817 7.8533 8.0245
2. Industrial Processes and Product Use 0.3452 0.3190 0.3243 0.3770 0.4119 0.4897 0.5986 0.7092 0.9713
3. Agriculture 2.6892 2.5002 2.6728 2.7425 2.4246 2.5921 2.5765 2.4631 1.6847
4. LULUCF -6.1121 -6.0570 -5.7928 -4.8670 -4.9273 -3.8846 -4.7644 -5.0355 -5.0242
S. Waste 1.6159 1.6007 1.5911 1.5503 1.5356 1.5262 1.5573 1.5369 1.5282
2008 2009 2010 2011 2012 2013 2014 2015 %
1. Energy 8.6140 9.3023 9.8287 9.9961 9.6545 8.5633 9.3447 9.5049 -72.6
2. Industrial Processes and Product Use 1.0639 0.5601 0.6050 0.6985 0.7164 0.7703 0.8049 0.7951 -49.7
3. Agriculture 2.2384 2.0703 2.2497 2.2040 1.7758 2.2490 2.4879 2.1147 -59.4
4. LULUCF -4.4876 -3.8521 -3.2301 -2.6440 -2.9451 -2.5470 -2.6610 -2.8454 -51.1
S. Waste 1.5522 1.5417 1.5801 1.6044 1.6018 1.5661 1.5619 1.5387 -22.2

Table ES-3: Ozone and Aerosol Precursors (NO , CO and NMVOC) and SO, Emission Trends in the RM within 1990-2015 periods, kt

1990 1991 1992 1993 1994 1995 1996 1997 1998
NO 137.1930 124.3404 78.2802 62.5812 58.3531 49.3980 47.1068 43.6544 36.5540
(¢fe] 439.0588 371.4113 173.3580 146.0255 141.2352 139.9312 141.2185 149.7084 126.2339
NMVOC 183.0223 155.2900 105.8855 87.4951 67.2505 66.0356 62.3036 49.5601 43.5191
SO 294.2491 244.2434 169.7527 137.1709 100.3805 59.5089 58.3896 33.5716 26.3976
NO 26.7366 25.2064 27.4804 28.7878 31.1685 33.2657 34.5095 32.6202 35.0212
(¢fe] 85.4601 84.3441 87.4949 107.8300 128.7661 131.1277 133.5524 128.7570 127.6376
NMVOC 31.4470 31.0555 33.2102 38.5332 43.1876 56.0942 59.3127 63.1443 64.1206
SO 13.4319 9.5508 9.1867 10.3037 12.3242 11.1911 10.9459 11.2334 9.2497
NO 37.5402 37.5455 40.5531 41.2474 38.4362 37.4587 41.2859 43.2178 -68.5
(¢fe] 133.1239 130.8874 130.1470 136.8043 122.5016 121.5024 160.1651 169.0056 -61.5
NMVOC 58.5079 52.8153 §7.0391 60.7789 59.7134 58.9806 72.1587 70.3063 -61.6
SO, 15.7014 19.4449 19.0192 17.8646 16.9376 19.8122 22.5976 21.8899 -92.6
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the Law on Energy Efficiency, the Law on Renewable Energy,
the Law on Thermal Energy and Cogeneration Promotion,
the National Agribusiness Sustainable Development Strategy
of the Republic of Moldova (2008-2015), the National Waste
Management Strategy 2013-2027, and other.

The policies set forth in the above documents are to be
implemented through programs and plans attached thereto.
In this sense, the National Energy Efficiency Programme for
2011-2020, the National Action Plan on Renewable Energy
for 2013-2020, the Methodology for setting, approval and
application of tariffs on electricity produced from renewable
energy sources and biofuels, the Soil Fertility Conservation
and Enhancement Program for 2011-2020, the State
Programme of Regeneration and Afforestation of forest lands
for 2003-2020, and other have been approved and are being
implemented. In order to implement the mapped-out policies
the country has the necessary institutional structures.

ES.4.1. Economic Instruments

Taxes and incentives are acknowledged as the most influential
instruments to achieve the GHG emissions reduction
objective. It should be admitted, however, that until now,
few levers of this kind have been used in the Republic of
Moldova, and the ones aimed at GHG emissions mitigation
did not work. Nevertheless, it should be mentioned that the
Government has increasingly used incentives for promoting
energy efficiency and renewable energy sources, by providing
grants worth up to 80% of the project investment value.

ES.4.2. Climate Change Mitigation Policies and
Measures at Sector Level

ES.4.2.1. Energy Sector

The energy sector policies are reflected mainly in the Energy
Strategy of the Republic of Moldova until 2030, which has
three main objectives: security of energy supply, in conditions
when the country imports about 86.2% of the needed energy
resources; developing competitive markets and their regional
and European integration; environmental sustainability and
climate change control.

Chapter “Environmental sustainability and combating climate
change” provides for increasing energy efliciency and more
extensive use of renewable energy sources by creating a up to
date regulatory framework.

Objectives mapped out for the timeline until 2020 are:

« reducing energy intensity by 20% until 2020;

« reduction of losses in transmission and distribution
networks: by up to 11% until 2020 for electricity; by 39
% until 2020 for natural gas; and respectively by 5% until
2020 for heat;

« reducing GHG emissions by 25% until 2020;

« reducing energy consumption in buildings by 20% by the
year 2020;

« achieve the level of 10% in refurbished public buildings
until 2020;

« ensure the 10% annual share of electricity produced from
renewable energy sources until 2020;

« ensuring the 10% share of biofuels in the total fuel
production by 2020.

The LEDS also provides for unconditional reduction of GHG
emissions in the energy sector by 74% until 2030 compared to
1990, and conditional reduction by 82% for the same period.
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Electricity from Renewable Sources

The policy framework governing the promotion of production
of electricity from renewable sources is established in the Law
on the Use of Energy from Renewable Sources. The paper
provides for the tendering method aimed at selecting eligible
producers who will have the right to sell electricity generated
from renewable sources. Implementation of the grid connected
RES, however, collides with the lack of balancing power.

Biomass-Based Heating

The policy framework governing the promotion of biomass
use is established in the Law on Energy Efficiency, formulated
more pragmatically in the National Energy Efficiency
Programme for 2011-2020 and National Action Plan on
Renewable Energy Sources for the years 2013-2020. The
policies concerned are also implemented by the Energy
Efficiency Fund created in 2012, as well as through the
international donors support.

Cogeneration Power Plants

The basic legislation setting out the policies on the use of
cogeneration power plants is the Law on Thermal Energy and
Promotion of Cogeneration. Because of lack of thermal load,
development of such plants in the country is viewed with
reservations. At the same time, according to estimates, the
potential for construction of the new feasible CHPs is circa
20-30 MW.

ES.4.2.2. Transport Sector

Reduction of GHG emissions in the transport sector are
expected to result from:

a) Reduction of the carbon content in fuel used for land
vehicles, by substituting the traditional fuels (gasoline
and diesel) with compressed natural gas and liquefied
petroleum gas, and by dilution of traditional fuels with
bio-fuels;

b) Increase in fuel combustion efficiency by lowering the
age of imported automotive vehicles (the country doesn’t
produce automobiles);

c) Encouraging the use of environmentally friendly means
of transport and promoting public transport as well as
zero emissions transport modes (cycling, walking). So
far such encouragements were least promoted;

d) Promoting global emissions trading schemes. The
aviation sector is the first sector in the RM to be included
in the European Union emissions trading scheme, with
an officially established ceiling of emissions;

e) Improving the infrastructure and charging for its use. It is
estimated that fuel consumption increases by up to 20%
on roads in poor condition.

Aiming at achieving the NDC goal, the LEDS provides for
the Transport Sector to contribute to the unconditional GHG
emissions reduction by 30% in 2030 compared to the level of

1990.

ES.4.2.3. Buildings Sector

GHG emissions attributed to buildings make up 21% of the
total direct GHG emissions. Policies aimed at reducing energy
consumption in buildings are outlined in the National Energy
Efficiency Program 2011-2020, the Energy Strategy of the
Republic of Moldova until 2030, as well as in the draft Law
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on the Energy Performance of Buildings. Aiming at achieving
the NDC goal, the LEDS provides for the Buildings Sector
to unconditionally reduce GHG emissions by 77% in 2030

compared to the level of 1990.

ES.4.2.4. Industrial Sector

The environmental aspects related to industrial sector
are reflected sporadically in some legislative acts and, as a
rule, are tackled very generally. At the same time, the RM
signed the international agreement on ozone layer depleting
substances, and also passed a relevant law. GHG emissions
reduction through energy efficiency is provided for in several
documents, where the international donors contribution
plays an important role. Aiming at achieving the NDC goal,
the LEDS provides for the Industrial Sector to contribute to
the unconditional GHG emissions reduction by 45% in 2030
compared to the level of 1990.

ES.4.2.5. Agricultural Sector

GHG in the agricultural sector have three main sources:
enteric fermentation, manure management, and agricultural
soils. Aiming at achieving the goal to increase the livestock
productivity, the country is implementing programs and
strategies designed to improve the genetic pool of domestic
animals and poultry, tending to reduce specific GHG
emissions. The use of manure is increasingly growing every
year, either for biogas production reasons, or for the purpose
of enhancing soil fertility, which will also result in GHG
emissions reduction. GHG emissions reduction is also
expected to occur as a result of promoting soil conservation
farming methods. Aiming at achieving the NDC goal, the
LEDS provides for the Agricultural Sector to contribute to
the unconditional GHG emissions reduction by 37% in 2030
compared to the level of 1990.

ES.4.2.6. Forestry Sector

At present, forests cover approximately 12% of the territory
of the country, which is insufficient to have a balanced
ecosystem. Aiming at improving the situation, the authorities
set the goal to increase forested areas up to 15% by the year
2020, improving at the same time the condition of the existing
forests. To this end, a number of policies aimed at achieving
this goal have been approved over the last decade, while the
main steps are outlined in the State Program for regeneration
and afforestation of forest lands, planned for the period 2003-
2020. The CDM Projects “Conservation of Soils in Moldova”
and “Development of the forestry community sector in
Moldova” also contribute to achieving this goal. Aiming at
achieving the NDC goal, the LEDS provides for the LULUCF
Sector to contribute to unconditional sequestration by 2030
of 62% of the value of GHG sequestrated in 1990.

ES.4.2.7. Waste Sector

GHG emissions mitigation policies in the waste sector are
geared toward discouraging of storing waste on solid waste
disposal sites and encouraging recycling, providing sewerage

services to the entire urban area, and social facilities in rural
areas. Aiming at implementing the above, the following
legislation hasbeen passed: Law on Waste, Waste Management
Strategy of the Republic of Moldova for the years 2013-2027,
the Law on Environmental Pollution Payments, the Law
on Production Waste and Household Waste, the Law on
Protection of the Atmospheric Air, etc. However, the measures
taken so far were not successful enough. The intention to
apply fees and taxes encountered implementation difficulties
because of inconsistencies in the chain starting from pricing
up to actual payment of fees and taxes. Nevertheless, even
without tangible legal incentives to use biodegradable waste,
businesses apply the waste management policy by reusing
waste, the main incentive being the high price of fossil fuels. To
reduce GHG emissions from the waste sector also contributes.
The two CDM projects in progress “Production of biogas
from sugar beet pulp pressed at Siidzucker Moldova sugar
refinery” (Drochia district, Moldova) and “Capturing landfill

as and electricity production at the solid waste disposal site”

Tintareni, Republic of Moldova). Aiming at achieving the
NDC goal, the LEDS provides for the Waste Sector to achieve
an unconditional GHG emissions reduction by 38% in 2030
compared to the level of 1990.

ES.5. GHG Emissions Projections and Overall
Impact of Climate Change Mitigation
Policies and Measures

ES.5.1. Long-Term Projections on Evolution of
Direct GHG Emissions in the Republic of Moldova

As a result of the promotion of GHG emissions mitigation
policies and measures reflected above (Chapter ES.4),
it is expected that the evolution of GHG emissions and
sequestrations in Moldova will looks as follows (Table ES.S-
1). As shown in the table, it is expected that GHG emissions
will decrease by 57% in 2030, compared to 1990, which is
by 7-10% less than the values provided in the NDC of the
country. The difference is caused by the use of the IPCC 2006
Guidelines instead of IPCC 2000 and IPCC 1997 Guidelines
used to determine the country’s NDC objectives. Also, the
calculation of GHG emissions projected for the year 2030
was influenced by the employed new population evolution
scenario developed on the basis of 2014 population and
housing census findings, as well as the GDP evolution by the
year 2030, which has been revised.

In addition to direct GHG emissions projections set out in
Table ES.5-1, which are in line with WM scenario, that is, the
country’s GHG emissions mitigation policies described in
detail in Chapter 3 of the Fourth National Communication
of the Republic of Moldova to the UNFCCC, the report also
contains the GHG emissions projections for the BAU and for
the WAM scenarios.

Table ES.5-1: GHG emissions in the Republic of Moldova, WM, kt CO, equivalent

GHGs 1990 199§ 2000 2005 2010 2018 2020 2028 2030
CO, (net emissions) 29013 5037 320 3621 6360 6492 7390 8969 10512
CH, 5706 4169 3322 3303 2914 2 863 3180 2872 2 946
N,O 2861 1956 1499 1760 1644 1573 1870 1972 2110
F-gases - S 10 42 113 179 302 399 516
Total Net GHG Emissions 37 580 11 167 5151 8726 11031 11108 12741 14212 16 086
Changes compared to the year 1990, % -70 -86 -77 -71 -70 -66 -62 -57
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ES.5.2. Tools Used in Assessment of the Direct GHG
Emissions Mitigation Potential

The direct GHG emissions mitigation potential has been
assessed using the following tools:

« Energy Sector: WASP and IMPACT models from the
ENPEP; MS Excel based calculation tools developed by
experts;

Industrial Processes and Product Use Sector, Agriculture
and LULUCF Sectors: Excel spreadsheets developed
by experts using the IPCC 2006 Guidelines calculation
methodology;

« Waste Sector: First Order Decay Methodology and the
Excel spreadsheets developed by experts using the IPCC
2006 Guidelines calculation methodology was used to
assess the mitigation potential of methane and nitrous
oxide emissions from waste sector.

ES.5.3. Medium-Term Projections of Direct GHG
Emissions Evolution by Sector
ES.5.3.1. Energy Sector

L. Electricity Generation and Combined Heat and Power
Generation Sectors

BAU scenario provides for keeping the existing power plants
in operation until year 2019. Starting with the year 2020 the
existing local CHPs will be rehabilitated to only allow operation
until year 203S. The level of energy imports after year 2016 has
been set at the level of 25% for the entire country. The CTEM,
with its recent six groups, has been shaped to meet the demand
of both banks of the Dniester river. Its available power will
not exceed 1320 MW. All groups work on natural gas. The
WM scenario is in line with the Energy Strategy 2030 geared
towards self-balancing demand and supply of electricity load
after year 2020. In this regard, until year 2019 the power plants
in the WM scenario will repeat the BAU scenario. By the year
2020 the CHP-2 will be rehabilitated, and will maintain its
capacity to 240 MW. In addition to CHP-2 other power plants
will be put into operation, including RES plants, the capacity
and year of commissioning depending on the WASP optimal
option. The CTEM covers the need for energy in Transnistria
only, and as appropriate, will cover a part of the electricity
consumption on the right bank of the Dniester river. Until 2019
the level of energy imports has been established to remain the
same as in 2016. Starting with the year 2020, asynchronous
interconnection with Romania, a total of 6 x 250 MW, will be
gradually put into operation. The WAM scenario is virtually the
same as the WM scenario described above, except that it differs
by covering a smaller energy and load demand over the years;
the construction of renewable electricity plants and much
greater capacity than in WM scenario, circa 1026 MW by year
2030, instead of 426 MW in WM scenario; the construction ofa
small capacity “back-to-back” station, up to 6 units of 174 MW
each. In the year 2030, the total amount of emissions under the
BAU scenario will be 22% of total direct GHG emissions of this
current year, respectively 23.6% under the WM scenario, and
17.9% under the WAM scenario.

II. Thermal Power Sector

The calculation of GHG emissions has been done
separately for each source of emissions in the sector: 1Alaiii
“Heat Production”; 1A2 “Manufacturing Industry and
Construction”; 1A4a “Commercial and Institutional Sectors”
and 1A4b “Residential Sector”; 1A4c “Agriculture, Forestry
and Fisheries Sectors”, using the results of heat consumption
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calculation by types of primary sources. After year 2015 over
99% of emissions in the Thermal Power Sector are emissions
CO,. By 2030, under the BAU the amount of emissions
will reach 5219.9 ktCO, equivalent, of which 15.7% will be
produced by the emissions source 1Ala; 33.8% - by the source
1A2; and 41% - by the sources 1A4a and 1A4b; 9.5% - by the
source 1A4c. Under the WM scenario: respectively, 17.5%;
38%; 34.5%; 10.1%, and under the WAM scenario: 16.1%;
40.6%; 31.9% and 11.4%.

III. Transport Sector

Related to the BAU scenario, the WM scenario promises a
circa 13% decrease of the GHG emissions from the Transport
Sector by year 2030, while the WAM scenario provides for a
circa 25% decrease. Most emissions in the Transport sector are
of CO, type. For the period 2020-2030 their share under all
scenarios considered amounts to 97% of all GHG emissions
in this sector.

ES.5.3.2. Industrial Processes and Product Use Sector

Compared to the baseline year 1990 levels, the level of direct
GHG emissions from the Industrial Processes and Product
Use sector by the year 2030 will be by 5.9% higher under the
BAU scenario, by 7.7% lower under the WM scenario, and
by 18.8% lower under the WAM scenario. The main source
of emissions is the 2A “Mineral Industry”, with over 50% of
emissions of this sector, followed by 2F “Product uses as ODS
substitutes”, with over 31% of the total.

ES.5.3.3. Agriculture Sector

The total amount of GHG emissions from the Agriculture
sector is almost equally shared by the plant cultivation and
animal husbandry sectors. So, in animal husbandry sectors,
under the BAU scenario, by year 2030, the emissions will
account for 1434.5 kt CO, equivalent (51%), while in plant
cultivation - 1379 kt CO, equivalent (49%); under the WM
scenario these amounts will account for, respectively 49%
and 51%; and under the WAM scenario - 47% and 53%. After
year 2015 GHG emissions grow under all three scenarios,
BAU, WM, and WAM, as a result of development needs of the
agricultural sector which has been in regression since 1990. By
the year 2030, under all three scenarios, the GHG emissions
will account for about 54% of the respective emission levels
recorded in 1990.

ES.5.3.4. LULUCF Sector

Under all three scenarios, BAU, WM, and WAM, the 4A
“Forestland” and 4B “Cropland” have the highest contribution
to the total amount of CO, emissions sources and sinks. While
under the WM and WAM scenarios for the timeline 2020-
2030 sinks are growing in 4A “Forest land”, the 4B “Cropland”
show an increase in the CO, emissions caused, on the one
hand, by shrinking of cultivated lands areas, and on the other
hand - by too slow CO, emissions due to dramatic decrease of
organic matter flow in cultivated arable lands. So, the drastic
decrease carbon return in soil at the expense of manure has led
to a shift from a positive balance of soil carbon of 0.56 t/ha in
the year 1990, to a deeply negative minus 0.60 t/ha in the year
2010. During the period 2000-2010 the soil carbon balance
in agricultural soils became negative - on average 0.50 t/ha/
year. As a consequence, the GHG emissions from 4B source
increased from circa 1747.3 kt CO, in 1990 to circa 1937.2
kt CO, in 2015. As a result, all scenarios feature a substantial
decrease in CO, removals in the Republic of Moldova.
Compared to year 1990, the amount of CO, removals is
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expected to reach 0.6% only under the BAU scenario, 7.3%
under the WM scenario, and 6% under the WAM scenario.

ES.5.3.5. Waste Sector

During the years 2015-2030 the main source of GHG
emissions in the Waste sectoris SA “Solid Waste Disposal’, with
70-72% of the total by the sector, depending on the scenario,
followed by SD “Waste Water Treatment and Discharge”, with
20-28% calculated for the same scenarios and conditions. By
the year 2030 the level of direct GHG emissions under the
BAU scenario will exceed the emissions level of year 2010 by
20.6%, while the WM and WAM scenarios show a decrease
of emissions, respectively by 4.1% and 7.8%. Compared to
year 1990, emissions decrease in the last two scenarios is even
more pronounced, by 23.3% under the WM scenario and by
26.3% under the WAM scenario. The BAU scenario also shows
a decrease of GHG emissions by 2030, by 3.7%, compared to
year 1990.

ES.5.4. Medium and Long-Term Projections
Regarding the Evolution of Aggregate National
Direct GHG Emissions

In comparison with the national direct GHG emissions
(without the contribution of the LULUCF sector) of the
year 1990, it is expected that by the year 2030 the total direct
GHG emissions will decrease by approximately 56% under
the BAU scenario, by 62% under the WM scenario and by
about 68% under the WAM scenario. In terms of net GHG
emissions by the year 2030 compared to the year 1990, will
feature respectively, 49% under BAU, 57% under WAM, and
63% under WAM. Figure ES.S-1 and Table ES.5-2 reveal the
evolution of aggregate national direct GHG emissions in the
period 1990-2030.

Table ES.5-2: Aggregate projections of national and by sector direct GHG emissions in the RM under scenarios considered for the

period until year 2030, kt CO, equivalent

1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
Energy 34631 11 885 6788 8682 9829 9505 8834 10 447 12497
Industrial processes and product use 1581 454 319 599 604 795 1150 1447 1834
Agriculture 5211 3591 2500 2577 2250 2115 2500 2641 2819
LULUCF -5820 -6482 -6057 -4764 -3232 -2845 -690 -396 34
Waste 1978 1720 1601 1557 1580 1539 1873 1844 1905
Total national GHG, with LULUCF 37580 11167 5151 8650 11031 11108 13 668 15983 19089
Total national GHG, without LULUCF 43 400 17 649 11208 13414 14263 13953 14358 16 379 19 0SS
WM
Energy 34631 11 885 6788 8682 9829 9505 8227 9640 10701
Industrial processes and product use 1581 454 319 599 604 795 1038 1239 1461
Agriculture 5211 3591 2500 2577 2250 2115 2 546 2674 2835
LULUCF -5820 -6482 -6057 -4764 -3232 -2845 -884 -813 -427
Waste 1978 1720 1601 1557 1580 | 1539 1813 1472 1516
Total national GHG, with LULUCF 37 580 11167 5151 8650 11031 | 11108 12741 14212 16 086
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Figure ES.5-1: Aggregate projections of national direct GHG emissions under scenarios considered for the period until year
2030, (a) with contribution of LULUCF sector; (b) without contribution of LULUCF sector

Fourth National Communication of the Republic of Moldova



ES.6. Vulnerability Assessment and Climate
Change Impacts

ES.6.1. Current Climate of the Republic of Moldova

I. Summary of Observed Trends in Temperature and
Precipitation

Over the last 127 years (1887-2014), the RM has experienced
the changes in temperature and mean precipitation. The
country has become warmer, with the average temperature
increase greater than 1.0°C, while the increase in precipitations
constituted only around 54.7 mm. The early 1980s are
generally regarded as a kind of “breaking point” in the long-
term air temperature curve, from which the human influence
on the atmosphere is expressed most distinctly (IPCC,
2007); this fact was confirmed statistically both by foreign
(Gil-Alana, 2008) and national studies (Corobov et al, 2013;
Tiranu, 2014). The temperature rise is clearly seen (from
an average annual value of 8.5°C in the North to 10.3°C in
the South), followed by a decrease in the amount of annual
precipitation, respectively, from 622 mm to 508 mm. The air
temperature rises on the territory of the RM over the years
1981-2010 bears no doubt and it is most clearly seen during
the warm season, especially in summer, when the T __rises
by 0.9-1.0°C,and T __ - by 0.9-1.3°C per decade with a very
high degree of certainty. Climate is getting warmer to a lesser
degree during the winter months, by 0.4-0.6°C per decade and
this growth is statistically significant (p>0.10) only for Cahul.

Forsouthernregions, the greatest temperature rise is registered
due to T _ , while for northern and central regions - due to
T . In the transitional seasons, the greatest statistically
51gn1ﬁcant increase in temperature is observed for T in the
spring of 0.7°C (Briceni) to 1.0°C (Cahul) over the decade,
and the lowest over autumn of 0.3°C (Briceni) to 0.6°C
(Cahul) per decade. However, T _ shows the reverse pattern
with autumn growth of 0.6°C (Cahul) to 0.7°C (Briceni) as
compared to 0.5°C (Briceni) and 0.6°C (Cahul) per decade
in spring. In annual terms, also the largest increase T 0.9°C
per decade is observed in Cahul against 0.5°C in Briceni, while
the largest increase in T s observed, on the contrary, in
Briceni 0.7°C per decade as opposed to 0.6°C in Cahul. Unlike
temperature, statistically significant changes in precipitation
are not observed, except for a statistically significant increase
in summer precipitation of 30 mm per decade for Briceni. The
upward trend in mean annual rainfall is observed in the North
(44.7 mm) and the Centre (13.2 mm) per decade, while for
the South the trend is towards a reduced growth of autumn
precipitation of 9.2 mm per decade. Moreover, a trend towards
decrease of precipitation is observed in the South during all
seasons, except autumn, while in the centre decrease is seen
only in summer.

Il. Summary of Observed Trends in Temperature and
Precipitation Extremes Indices

Extreme climate events and their changes are of particular
relevance to society and ecosystems due to their potentially
severe impacts as emphasized in the Special Report on

Extreme Events (SREX) of the Intergovernmental Panel on
Climate Change (IPCC, 2012).

The annual maximum daily minimum (TNx) and maximum
daily maximum (TXx) temperatures have increased during the
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1961-2014 over the RM. The CLTS values of the TNxand TXx
on the entire territory of the RM were statistically significant,
had a positive sign and varied from +0.4 to +0.6°C/10 years,
R* was from 15% to 33%, which shows gradual increase in the
TNx and TXx during the 1961-2014 years in the region. The
value of the determination coefficient, R?, amounting to 20-
33% is higher for the annual maximum daily minimum (TNx)
temperature, with CLT'S from +0.4 to 0.6°C/10 years, which
shows a greater statistical significance of changes in TNx on
the territory of the RM towards warming, especially in Central
and Southern AEZs during the 1961-2014 years.

Unlike the TNx and TXx, statistically significant changes in
annual minimum daily minimum (TNn) and maximum daily
minimum (TXn) temperatures are not observed. The upward
trend in TNn is observed in Northern and Central by +0.5°C
per decade, while for Southern AEZs the trend is higher by
+0.6°C per decade, and vice versa the decreasing trend in TXn
is observed in Northern (-0.1°C per decade), Central (-0.2°C
per decade), and for Southern AEZs the trend is by -0.01°C
per decade. The negative trend statistically significant of
diurnal temperature range observed in Northern (-0.09°C per
decade) and Central AEZs (-0.14°C per decade) indicates that
daily minimum temperature increases with higher magnitude
than daily maximum temperature.

During the 1961-2014, have observed decreases in FD and ID
over the RM. The CLTS values of the FD on the entire territory
of the RM were statistically significant, had a negative sign
and varied from -3.2 (Central AEZ) to -4.7 (Northern AEZ)
days/10 years, R” was from 12% to 24%, which shows a gradual
decrease in the FD in the region. The value of the determination
coefficient, R?, amounting to 2-9% is considerably lower for the
ID, with CLTS by -3.1 days/ 10 years, which shows a statistical
significance of changes only in Northern AEZ. The decreasing
trend in ID is observed in Central (-1.1 days per decade), and
Southern AEZs (-0.7 days per decade).

The increasing trend in TR and SU have observed during the
1961-2014 over the RM. The CLTS values of the TR on the
entire territory of the RM were statistically significant, had a
positive sign and varied from +3.5 (Northern AEZ) to +2.3
(Southern AEZ), with maximum +3.6 (Central AEZ) days/10
years, R* was from 17 to 41%, which shows a gradual increase in
the TR in the region. The value of the determination coefficient,
R?, amounting to 7-15% is considerably lower for the SU, with
CLTS from +4.0 to +4.3 days/ 10 years, statistical significance in
Northern and AEZ. The decreasing trend in ID is observed in
Central and Southern AEZs (-1.1 days/10 years), respectively.

In consistence with warming and observed trends of absolute
and threshold temperature indices a decrease in TN10p
and TX10p was observed during the 1961-2014 over the
RM. The CLTS values of the TN10p on the entire territory
of the RM were statistically significant, had a negative sign
and varied from -1.7 (Northern AEZ) to -1.0 (Southern
AEZ) %/10 years, R? was from 17% to 43%, which shows a
gradual decrease in the cold nights in the region. The value
of the determination coefficient, R?, amounting to 3-9% is
considerably lower for cold days (TX10p), with CLTS by -0.8
%/ 10 years, which shows a statistical significance of changes
only in Northern AEZ. The decreasing trend, statistical not
significant in TX10p is observed in Central (-0.5 %/10 years),
and in Southern AEZs (-0.6 %/10 years).
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The warm nights (TN90p) and warm days (TX90p) have
increased during the 1961-2014 over the RM. The CLTS
values of the TN90p and TX90p on the entire territory of
the RM were statistically significant, had a positive sign and
varied from +2.4 (Northern AEZ) to +2.0 (Southern AEZ),
with maximum +2.6 (Central AEZs) %/10 years and from
+1.0 (Central AEZ) to +1.6 (Northern and Southern AEZs)
%/ 10 years. The R* was from 35 to 49% and from 9 to 22%,
respectively, which shows consistent increase in the TNx and
TXx during the 1961-2014 years in the region. The value of
the determination coeflicient, R?, amounting to 35-49% is
higher for the warm nights (TN90p), with CLTS from +2.0 to
2.6 %/10 years, which shows a greater statistical significance
of changes in TN90p on the territory of the RM towards
warming, especially in Northern and Central AEZs during the
1961-2014 years.

Trends in temperature-based percentile indices cold nights
(TN10p), cold days (TX10p), warm nights (TN90p),
and warm days (TX90p) were compared to examine the
consistence in the magnitude of change across the Republic
of Moldova in 1961-2014 years. The linear regression slope,
fitted to the combined change rates of annual cold nights
against warm nights are -0.96% per year, while cold days versus
warm days are -0.67% per year. According to these ratios, it
is clear that the increased frequency of annual warm nights is
greater than the decrease in cold nights across the Republic of
Moldova, and frequency of annual warm days increases fasters
than the rate of the annual cold days’ decreases. Furthermore,
the slope of linear regression from the annual cold days versus
cold nights are +0.69% per year, while warm days against
warm nights are +0.91% per year.

The patterns of recent changes in precipitation indices appear
spatially more heterogeneous across the Republic of Moldova
than the consistent warming pattern seen in the temperature
indices. Observational records of most of the precipitation
extreme indices do not indicate significant trends in case
of parametric as well as non-parametric (distribution-free)
estimations across the Republic of Moldova. Some changes
in these variables have been observed across the Republic
of Moldova’s AEZs but most of them are not statistically
significant due to large natural variability. Most of the
precipitation indices show changes toward more intense
precipitation over northern and central AEZs. Such changes
in extreme precipitation are found, for example, for the
average intensity of daily precipitation (SDII), number of
heavy (R10mm) and very heavy precipitation days (R20mm).

All indices display upward trends during the past S0 years.
Similar patterns of change are also found for the annual total
precipitation in wet days (PRCPTOT) and contribution
from very wet days (R9SpTOT) and extremely wet days
(R99pTOT). All precipitation-based indices show larger
areas with not significant trends toward wetter conditions
than areas with drying trends. In southern AEZ have been
observed not significant trends toward less frequent and
intense precipitation, except for contribution from extremely
wet days (R99pTOT). Observational records do not indicate
significant trends in either the number of dry days (indicating
drought risks) or consecutive wet days (indicating flood risks)
in case of parametric as well as non-parametric (distribution-
free) estimations across Republic of Moldova. Some changes
in these variables have been observed across Republic of
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Moldova’s AEZs but all of them are not statistically significant
due to large natural variability. According to parametric
as well as non-parametric (distribution-free) estimations,
central AEZ reveals decreasing trends, not statistically
significant, in both the number of wet days and dry days,
also, in southern AEZ have been observed not statistically
significant trends toward increasing trends in the number
of dry days (indicating drought risks) and decreasing in the
number of wet days (indicating flood risks). According to
non-parametric (distribution-free) estimations in northern
AEZ have been observed not statistically significant trends
toward increasing in the number of wet days (indicating flood
risks), and decreasing in the number of dry days.

ES.6.2. Climate Change Scenarios for the Republic
of Moldova’s Climate Vulnerability Assessment

The model simulations for precipitation and temperature used
in this report stem from 21 of the global coupled atmosphere
ocean general circulation models (AOGCMs) made kindly
available by the WCRP Coupled Model Intercomparison
Project — Phase S (CMIPS) [the CMIPS multi-model
ensemble [archive/output/results/of simulations/dataset/]
CLIVAR Exchanges Newsletter, 2011; Taylor et al., 2012;
Hibbard et al., 2007; Meehl et al., 2007.

Totally 84 simulations for 21 global coupled atmosphere ocean
general circulation models (AOGCMs) were downloaded
and assessed. The GCM simulations were grouped into three
multi-model ensembles (averages) depending on the different
RCP8.5, RCP4.5 and RCP2.6 emission scenarios and the
climatic changes over the domain of study were computed
for three different future periods (2016-203S, 2046-2065 and
2081-2100) with respect to the control (reference) period
(1986-2005). The first feature to highlight is that, both for
temperature and precipitation, the multi-model ensemble
average changes consistently have the same sign across
scenarios and their magnitude increase from the low GHG
emissions scenario (RCP2.6) to the high GHG emissions
scenarios (RCP4.5 and RCP8.5), as we move into the later
decades of the 21st century.

1. Projections of Future Changes in Annual and Seasonal
Temperatures

Annual changes for temperatures are very homogeneous over
the Republic of Moldova’s AEZs. By 2100, the rate of warming
is higher under RCP 8.5; ensemble average would be +4.6°C;
medium +2.4°C under RCP 4.5; and smaller +1.3°C under the
RCP2.6. Although, individual GCMs show an increase of up to
6.3-6.7°C. The warming would be higher during winter, up to
+4.6°C in the Northern AEZ, while in Central and Southern
AEZ’sthe temperature rise will be lower, up to +4.2°C according
to the RCP 8.5 scenario. The RCP2.6 scenario reveals less
intense warming, from +1.2 to +1.4°C. The summer warming is
found to be even larger than winter, but the spatial distribution
of the changes is quite different. The strongest temperature
rise would occur over the Southern and Central AEZs. The
ensemble driven by RCP 8.5 scenario estimate that the RM’s
AEZs will experience by 2100 the most significant warming
during summer, from +5.9°C in the Northern AEZ, to +6.1°C
in the Southern AEZ. The pattern of change derived from the
ensemble RCP 2.6 models is quite similar, but the magnitude of
change is lower, from +1.3 to +1.5°C.



II. Projections of Future Changes in Annual and Seasonal
Precipitation

Annual changes for precipitation became much more
differentiated over the RM’s AEZs by the 2100. The multi-
model projections from the RCP 8.5 forcing scenario
show that the RM’s AEZs would exhibit a general annual
decrease in precipitation varying from 9.9% in Northern to
13.4% to Southern AEZs. Conversely, according to RCP 2.6
scenario moderate increase in precipitation from 3.1% in
Northern to 5.1% to Southern AEZs by 2100 is projected.
The corresponding results from the RCP 4.5 scenario show
a moderate increase in precipitation from 1.6% to 3.6% only
in Central and Northern AEZs by 2100 relative to the base
period 1986-2005.

The multi-model projections from the RCP 8.5, RCP 4.5 and
RCP 2.6 forcing scenarios show that the RM would exhibit
a general increase in precipitation during winter and spring.
Winters are estimated to be wetter in the RM by the end of
the 21st century. The ensemble projections reveal the largest
increase in precipitation by 2100, from 4.0% (RCP 2.6) to
11.8% (RCP 8.5) in winter over the Northern AEZ; and the
lowest one, from 3.0% (RCP 2.6) to 7.4% (RCP 8.5), in the
Central parts of the country. The ensemble averages for the
three RCP scenarios agree that the precipitation reduction
will be much more extended in the RM during summer
and autumn. The ensemble projections forced by RCP 8.5
scenario project the greatest summer rainfall reduction, by
25.1% in the Central AEZ and the lowest, one by 18.1% in the
Northern AEZ. The pattern of ensemble projection forced by
RCP 2.6 is different, from a slight decrease of precipitation, by
0.7% over the Central AEZ, to an increase by +8.0% over the
Southern AEZs, by 2100 relative to the base period.

Ill. Projections of Future Changes in Temperature and
Precipitation Extreme Events

Climate temperature and precipitation extremes indices
(TN10p, TX10p, TN9Op, TX90p, WSDI, CSDI, TX,, TX,,
TN,, TN,, FD, ID, SU, TR, DTR, RXIDAY, RXSDAY,
SDII, RIMM, R10MM, R20MM, CDD, CWD, R95P, R99P,
PRCPTOT) as defined and described in detail in Klein
Tank et al. (2009) and Zhang et al. (2011) were modelled
for the CMIPS 14 GCMs (BCC-CSMI1-1, CanESM2,
CCSM4, CNRM-CMS, CSIRO-Mk3-6-0, GFDL-ESM2G,
HadGEM2-ES,  IPSL-CMSA-LR,  IPSL-CMSA-MR,
MIROCS, MPL-ESM-LR, MPL-ESM-MR, MRI-CGCM3,
NorESM1-M) under three RCP 8.5, 4.5 and 2.6 emission
scenarios, and for observed historical data. The calculations
were performed with the R package climdex.pcic.

Results generally show decreases in cold extremes, increases in
warm extremes, and intensification of precipitation extremes
in the future. They are in agreement with previous study
performed at national level (Taranu, 2014). Compared with
earlier study, this study is more comprehensive, providing
more detailed information on future changes in climate
extremes for RM and AEZs based on new scenarios, and the
new generation models.

The annual TNn and TXx are projected to increase in all
three AEZs, with stronger warming under RCP 8.5 emission
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scenario. The projections under RCP 8.5 are also associated
with larger interquartile model spread, due to different climate
sensitivity of the models. There are some spatial differences in
the projected changes in annual TNn and TXx. for instance,
under RCP 8.5 the largest changes in TNn by +12.8°C occur
in Northern AEZ, while the most intense warming in TXx is
projected in Southern AEZ, with magnitude around +9.1°C.

The FD and ID are both projected to decrease everywhere by
the end of the twenty-first century under all three scenarios,
with strong model agreement. The projections indicate that
the Northern AEZs will experience greatest decrease of FD
and ID, with FD decreasing by 83 and ID by 53 days, under
RCP 8.5. The largest increase in TR and SU is projected under
RCP 8.5 in Southern AEZ, with an increase of TR and SU by
93 and 83 days, this means that if the future emission follow
the path of RCP 8.5 of the worst model, Southern AEZ could
experience night time temperatures above 20°C and day time
temperatures above 25°C during the entire summer season.

The projected changes in temperature duration indices are
consistent with what would be expected from warming and
changes in absolute and threshold indices. That is, the cold
spell duration index (CSDI) is projected to decrease and
warm spell duration index (WSDI) to increase. The projected
trend of decrease in WSDI is much larger under RCP 8.5
by 1.5 days/year (129 days) than RCP 2.6 by 0.15 days/
year (27 days). The projected trend of decrease in CSDI is
more comparable under RCP 2.6 and RCP 8.5 with median
projected decrease being about 3 days (Southern AEZ) and
S days (Northern AEZ), respectively. The asymmetry in the
projected change of CSDI is due to the fact that the projected
CSDI under the three scenarios would be mostly zero by the
end of the twenty-first century.

Changes in night time temperature indices TN10p and
TN9O0p are projected to be stronger than those in daytime
temperature indices TX10p and TX90p. The TN10p and
TX10p decreases is expected about 4% (under RCP 2.6) and/
or 7% (under RCP 8.5) by the end of this century. Projection
from different models converge as the projection approaches
the zero-exceedance rate (all models project fewer and fewer
cold nights and days toward the end of the century.

For the TN90p and TX90p, the median projected increases
are from about +14-16% for 1986-2005 and 12.5-13.7%
to 35-40% and 36-39% under RCP 8.5 by the end of the
twenty-first century. That is, hot temperatures that occurred
once every day in the late twentieth century would become
everyday weather by the end of the twenty-first century under
RCP 8.5 emission scenario. According to the optimistic RCP
2.6 scenario, the median projected increases for TN90p and
TX90p are by +10-12% for both of indices, this is lower than
in the base period 1986-2006.

The SDII is projected to increase everywhere by the end of the
twenty-first century under all three scenarios, with strong model
agreement. The projections indicate that Central AEZ will
experience the greatest increase of SDII, with SDII increasing
from 4.1 (RCP 2.6) to 6.7 % (RCP 8.5). By the end of the
twenty-first century under RCP 2.6, the projected ensemble
median of SDII increase will be from 3.1% in Northern to 3.6%
in Southern AEZs and/or from 4.1% in Southern to 6.2% in
Northern AEZs under RCP 8.5, respectively.
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The RX1day is projected to increase everywhere by the end
of the twenty-first century under all three scenarios. The
projections indicate that Central AEZ will experience the
greatest increase of RX1day, with RX1day increasing from
4.0% (RCP 2.6) to 8.5% (RCP 8.5) relative to base period
1986-200S. By the end of the twenty-first century under RCP
2.6, the projected ensemble median of RX1day increase will
be from 2.3% in Northern to 4.8 % in Southern AEZs and/or
from 6.7% to 8.0%, respectively under RCP 8.5.

The projections indicate that Central AEZ will experience the
greatest increase of the R10mm, with R10mm increasing from
3.0 (RCP 2.6) to 10.9% (RCP 4.5) relative to base period
1986-200S. By the end of the twenty-first century under RCP
2.6, the projected ensemble median of R10mm increase will
be from 4.1% in Northern to 9.6% in Southern AEZs and/
or by 9-10%, respectively under RCP 4.S. By the end of the
twenty-first century under RCP 2.6, the projected ensemble
median of R20mm increase will be from 3% in Northern to
6% in Southern AEZs and/or by 11-12.5%, respectively under
RCP 8.5, and medium increase by 8-9% according to RCP 4.5
emission scenario.

The PRCPTOT is projected to decrease everywhere by the
end of the twenty-first century under RCP 8.5 and to increase
according to RCP 4.5 and RCP 2.6 emission scenarios. The
largest decrease in PRCPTOT is projected in Southern
AFEZ, with the decrease of PRCPTOT by 9.6 %, relative to
base period 1986-2005. The projected PRCPTOT changes
have very large spread among models, max +19.2 % and min
-32.4 %. By the end of the twenty-first century, the projected
ensemble median of PRCPTOT increase under RCP 2.6 will
be from 2.6% in Northern to 6.6% in Southern AEZs and/or
from 3.6% to 5.2%, respectively under RCP 4.5.

The projections indicate that Northern AEZ will experience
the greatest increase of 9SpTOT, with 9SpTOT by 20%
under RCP 8.5, whereas Southern AEZ will experience the
greatest increase of 95pTOT by 19% under RCP 2.6 emission
scenario, relative to base period 1986-2008S. By the end of the
twenty-first century under RCP 2.6, the projected ensemble
median of 95pTOT increase will be from 8% in Northern to
19% in Southern AEZs and/or from 14% in Southern to 20%
in Northern AEZs, under RCP 8.5, and medium increase by
17-18 % according to RCP 4.5.

The percentage increase in ROSpTOT and R99pTOT is
larger than that of PRCPTOT, implying a disproportionally
larger contribution to the total precipitation change from an
increase in precipitation falling on very wet and extremely
wet days. Additionally, models have better agreement in the
sign of projected changes in ROSpTOT and R99pTOT than
in PRCPTOT.

The CDD is projected to increase everywhere by the end
of the twenty-first century under all three scenarios, except
Southern AEZ where the slight decrease in consecutive dry
days is possible under RCP 2.6 low emission scenario. The
projections indicate that Northern AEZ will experience the
greatest increase of CDD, with CDD by 17% under RCP
8.5, whereas Southern AEZ will experience the decrease of
CDD by -1.6% under RCP 2.6 emission scenario, relative to
base period 1986-2005. By the end of the twenty-first century
under RCP 4.5, the projected ensemble median of CDD
increase will be from 3.1% in Northern to 7.8% in Southern
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AEZs and/or from 12.5% in Southern to 17% in Northern
AEZs, under RCP 8.5.

The CWD is projected to decrease everywhere by the end
of the twenty-first century under all three scenarios, except
Southern AEZ where the slight increase in consecutive wet
days is possible under RCP 4.5 medium and RCP 2.6 low
emission scenarios. The projections indicate that Northern
AEZ will experience the greatest decrease of CWD by 21%
under RCP 8.5, whereas Southern AEZ will experience the
slight increase of CWD by +2.1% (RCP 4.5) and/or +3.7%
(RCP 2.6) emission scenarios, relative to base period 1986-
200S. By the end of the twenty-first century under RCP 4.5,
the projected ensemble median of CWD decrease will be
from 3.5% in Central to 12.5% in Northern AEZs and/or from
10.6% in Southern to 21% in Northern AEZs, under RCP 8.5.

ES.6.3. Climate Change and Agroclimatic Conditions

I. Climate Change and Thermal Resources

The set of temperature — based agroclimatic indices: last
(LFD), first (FFD) frost day; frost (FP), frost free (FFP)
period; start (GSS5 oasc) end (GSE ), length (LGS,

10, 1) of growing season with T  above 5°C, 10°C and
15°C; active growing degree days (AGDD s10:c); and effective
growing degree days (EGDD, ) representing the heat
conditions, during the growing season for cool season, warm
season, and very warm season agricultural crops across the
Republic of Moldova’s AEZs were computed from 20-yr daily
climatic observed data for a baseline period (1986-2005),
observed climate (1961-2014) and for three future 20-yr time
periods (2016-2035, 2046-206S, and 2081-2100), based
on an ensemble of 21 GCMs for three RCP8.5, RCP4.5 and
RCP2.6 emission scenarios of greenhouse gases and aerosols.

Due to climate change is expected a significant increase in the
length of the growing season and in the associated available
heat. The winter temperature will be less damaging and the
frost-free periods longer. In the future, due to the earlier start
of spring and autumn elongation, in the Republic of Moldova
it can be expected a substantial increase in the FFP. By the end
of the century, duration of the FFP in Central and Southern
AEZs will increase significantly from 29-31 days (for the
scenario RCP 2.6) to 35-37 days (for the RCP 4.5 scenario).
The lowest growth from 15 to 32 days is expected across
Northern AEZ.

The LGS, willincrease from 15 (RCP2.6) to49-52 (RCP8.5)
days in Central and Southern AEZs, the minimum increase of
LGS, from 9 (RCP 2.6) to 40 (RCP 8.5) days is projected in
Central AEZ. For all AEZs, the LGS, . will increase, mainly
due to earlier start the spring vegetat1on (from S to 22 days in
Northern; 6 to 29 days in Central; and 10 to 31 days before in
Southern AEZs), while the autumn will finish later than usual
from 4 to 18 days in Northern; from 9 to 20 days in Central;
and from 9 to 21 days in Southern AEZs by the 2081-2100 in
comparison to the 1986-20085 base time period.

The LGS, .. will increase substantially from 16-19 to 43-
47 days in Northern and Southern AEZs. The tendency to
minimum increase of the growing season with temperatures
above 10°C in the Central AEZ will persist, and by the 2081-
2100 period, it would be expected that such periods will last
from 15 to 40 days longer as compared to the 1986-2005

baseline time period. By the end of the 21th century the length



of the period with the average daily temperatures above 15°C
will increase substantially from 12 (RCP 2.6) to 35-42 (RCP
8.5) days in Central and Southern regions. In Northern AEZ
the highest growth in the LGS . is expected with the average
daily temperatures above 15°C from 24 days (according to the
scenario RCP 2.6) to 51 days (under RCP 8.5) as compared to
the 1986-200S baseline time period.

The AGDD e and/or EGDD,,. would increase significantly
under RCP 8.5 by 42-43%, respectively by 50-57%, and will
make from 4227 and 3322°C for Northern to 5245 and 3825°C
for Southern AEZs. The lowest growth is expected according to
RCP 2.6 by 11% and respectively by 12-15%, varying from 3589
and 2433°C for Northern, to 4096 and 2861°C for Southern
AEZs, relative to the 1986-2005 baseline climate. By the end
of 2080s, the AGDD . or/and EGDD . will increase to a
large degree by 45-52 and 72-88% under the RCP 8.5, and will
make from 4316 and 2146°C for Northern to 4840 and 2560°C
in Southern AEZs. The lowest growth is projected according
to the RCP 2.6 scenario by 12-15 and 17-22%, and will make
from 3252 and 1392°C for Northern to 3787 and 1747°C in
Southern AEZs relative to the 1986-2005 baseline climate.

The AGDD . and/or EGDD . would increase significantly
under RCP 8.5 by 50-73%, respectively by 132-202%, and
will make from 3720 and 1200°C for Northern to 4201 and
1546°C for Southern AEZs. The lowest growth is expected
according to RCP 2.6 by 14-25% and respectively by 31-45%,
varying from 2691 and 576°C for Northern, to 3183 and
873°C for Southern AEZs, relative to the 1986-200S5 baseline
climate.

1. Climate Change and Humidity Resources

For all three RCPs 8.5, 4.5, 2.6 emission scenarios are expected
worsening of the humidity conditions throughout the
territory of the RM’s AEZs. Reduced rainfall in the summer
and autumn period (not compensated by a slight increase
in winter and spring precipitation) against a background of
rising temperatures will cause the strong moisture deficit and
sequential increase of the potential evaporation and accelerate
considerably climate aridization process during the growing
season in the XXI century.

Potential evaporation is likely to increase by 7-11 per cent
during the growing season over the 2016-203$ period, and
run up to 42-47 per cent by the 2081-2100 period and make
from 1022 mm for Northern to 1312 mm in Southern AEZs
under the high emission scenario RCP 8.5. The lowest growth
is projected according to the RCP 2.6 scenario, by 10-11 per
cent, from 779 mm for Northern, to 990 mm in Southern
AEZs, as compared to the baseline climate.

By the 2081-2100 period the climate aridization will be felt
during the whole vegetation period (April to September);
it will be much more pronounced and may result in values
characteristic to the semi-arid climate (AI = 0.21-0.50).
Compared to base period (1986-2005), all climatic scenarios
applied for the assessment purposes, have demonstrated that
the aridity would be highest in July and August (in the case
of RCP 8.5 scenario), achieving in respective periods values
characteristic to arid climate conditions (AI = 0.05-0.20).

Analysis of data shows that by the 2081-2100 time the drought
conditions of HTC < 0.7 will be observed on the whole territory
of Moldova including Northern AEZ (in August). Furthermore,
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under RCP 8.5 scenario in Central (July, August) and Southern
AEZs in July, August, and September those levels can achieve
even the values characteristic of the medium drought (HTC =
0.6) and strong drought (HTC < 0.5).

Projected Multi - Model Ensemble Ivanov Index of the
Biological Effectiveness of Climate (IBEC) Development
throughout the Republic of Moldova, clearly demonstrates
the gradual worsening of optimal ecological-climatic
characteristics for plant growing of the Republic of Moldova’s
territory, including the northern areas by the 2081-2100
period especially for RCP 8.5 and 4.5 scenarios.

This result may be useful in further developing of national,
regional and sectoral (specifically for agriculture sector)
adaptation strategies and plans. Farmers and policymakers
may use such information to choose climate adaptation
measures such as for example agricultural crop selections.
For example, an increasing trend in heat accumulations may
be more favorable for vine and fruit production but less
favorable for cereal crop production a sharp decrease in grain
corn and winter wheat yield being expected in a number of
districts of the Republic of Moldova, especially in the Central
and Southern areas of existing agricultural regions. A balance
should be reached by taking advantage of the increases in
growing season length and heat accumulations and managing
the risks associated with seasonal water deficits.

ES.6.4. Climate Change Impacts and Vulnerabilities
in the Republic of Moldova

I. Climate Change and Major Annual Crop Production

The impact assessment performed on national level allows
concluding that the negative effect of global warming,
according to the CMIP 5 Ensemble of 21 GCMs for RCP 8.5,
RCP 4.5, and RCP 2.6 emission scenarios in the XXI century
will not be offset by increase of precipitations. In these
circumstances, without undertaking any adaptation measures,
the following can be expected by 2100: a significant drop in
the productivity for grain corn, from 34% (RCP 2.6) to 67%
(RCP 4.5); in winter wheat, from 22% (RCP 2.6) to 46%
(RCP 4.5); a medium drop in the productivity for sunflower
from 16% (RCP 2.6) to 57% (RCP 8.5), respectively for sugar
beet, from 9% (RCP 2.6) to 37% (RCP 8.5); and for tobacco,
from 10% (RCP 2.6) to 30% (RCP 8.5), in comparison with
the average productivity of the RM’s major agricultural crops
in the most recent period of 1981-2010. Due to changes
in climatic conditions in the RM, by the end of the XXI
century, the cultivation of grain corn and winter wheat will be
impossible according to the RCP 8.5 high emission scenario.

Additionally, to the national level we have assessed the impact
of temperature and precipitation during the growing season
on agricultural crops productivity in the RM’s territorial
administrative units (district level), in order to distinguish the
most and least vulnerable districts to climate change.

LA. Projections of Future Changes in Winter Wheat Yield

According to projections, the most vulnerable districts for
cultivation of winter wheat will be Basarabeasca, Taraclia,
Cimislia, Causeni, Cahul, and Stefan Voda in Southern, and
Dubasari, Anenii Noi, Hincesti, Ialoveni, Nisporeni, Criuleni,
Telenesti and Orhei, in Central AEZs, in which productivity
of the winter wheat may decrease from 19-26% under RCP
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2.6 to 52-63% under RCP 4.5 by 2100. The least vulnerable
districts for winter wheat production will be Donduseni,
Briceni, Riscani, Soroca, and Singerei in the Northern AEZ;
and Ungheni, Calarasi and Soldanesti in Central AEZs,
in which productivity of the winter wheat by 2100 could
decrease from 8 to 28% under RCP 2.6 and/or from 69 to
94% under RCP 8.5.

LB. Projections of Future Changes in Grain Corn Yield

Due to climate change the most vulnerable for grain corn
cultivation would be the Central and - to a less extent the
Northern and Southern AEZs. The most vulnerable districts
will be Orhei, Anenii Noi, Straseni, Ialoveni, Nisporeni,
Telenesti, Ungheni, Calarasi, Criuleni and Dubasari; and
UTA, Basarabeasca, Cahul, Taraclia, and Stefan Voda in
Southern AEZ, in which productivity of the grain corn may
decrease by 2100 from 28 to 50% (RCP 2.6) and/or up to 58-
91% (RCP 4.5). The significant drop in grain corn yield from
65 to 100% under RCP 8.5 emission scenario is projected in
Northern AEZ by 2100 relative to 1981-2010 base period.
The least vulnerable districts to climate change will be
Donduseni, Drochia, Falesti, and Ocnita in Northern; Rezina,
and Soldanesti in Central, and Leova in Southern AEZs, in
which productivity of the grain corn may decrease by 2100, in
dependence of the assessed emission scenario from 7 to 23%
(RCP 2.6) and/or from 25 to 49% (RCP 8.5).

Without adaptation, due to changes in climatic conditions in
the most districts of the RM, by the end of the XXI century,
the cultivation of grain corn and winter wheat will be
impossible according to the RCP 8.5 high emission scenario
or economically not cost effective under the RCP 4.5 medium
emission scenario.

L.C. Projections of Future Changes in Sunflower Yield

The most vulnerable for sunflower cultivation without
application of adaptation measures, would be Central AEZ
and in less extent Northern and Southern AEZs. According
to projections, the most vulnerable districts will be Ialoveni,
Hincesti, Straseni, Telenesti, Anenii Noi, Dubasari, and Orhei
in Central AEZ, in which productivity of sunflower by 2100
may decrease from 23 to 37% (RCP 2.6) and/or from 44 to
76% (RCP 4.5). The least vulnerable for sunflower cultivation
districts will be Floresti, Falesti, Riscani, Briceni, Donduseni,
Drochia, Edinet, Ocnita, Singerei, and Soroca in Northern
AEZ in which productivity of sunflower may decrease by
2100, from 4 to 15% (RCP 2.6) and/or from 17 to 40% (RCP
4.5). Without adaptation measures due to changes in climatic
conditions in the most districts of the RM, by the end of the
XXI century, the cultivation of sunflower will be impossible or
economically not cost effective according to the RCP 8.5 high
emission scenario.

L.D. Projections of Future Changes in Sugar Beet Yield

According to projections, without application of adaptation
measures, the most vulnerable districts for sugar beet
cultivation will be Glodeni, Drochia, Falesti, Floresti, and
Singerei in Northern; Telenesti, Orhei, and Rezina in Central
AEZs, in which productivity of sugar beet may decrease by
2100 from 14 to 27% (RCP 2.6) and/or from 65 to 87% (RCP
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8.5). The least vulnerable districts for sugar beet cultivation
will be Briceni and Donduseni in Northern; and Ungheni
in Central AEZs, in which productivity of the sugar beet
may increase by 2100 from 2 to 9% (RCP 2.6) and/or from
9 to 34% (RCP 8.5), in comparison with the base period.
Increase in the productivity of sugar beet is also projected for
Edinet and Ocnita districts in Northern AEZ, however the
yield trends in reference period (1981-2010) are statistically
significant on the lowest significant level (p < 0.1), so it can be
noted just a tendency to yield increase in these districts.

LE. Projections of Future Changes in Tobacco Yield

Without application of adaptation measures, the most
vulnerable to climate change tobacco areas in the RM would
be Northern, Central and to a less extent Southern AEZs.
The most vulnerable districts for tobacco cultivation will be
Donduseni, Briceni, Ocnita, Edinet, Soroca, Floresti, Riscani,
and Glodeniin the Northern; Nisporeni, and Ungheni districts
in Central; and Cimislia in Southern AEZs, in which tobacco
productivity could decrease from 23 to 56% (RCP 2.6) and/
or from 47 to 98% (RCP 4.5). The least vulnerable districts
for tobacco cultivation will be Cantemir, Leova, Taraclia and
UTA Gagauzia in Southern AEZ, in which productivity of
tobacco may increase by 2100 from 9 to 11% (RCP 2.6) and/
or from 7 to 34% (RCP 8.5), in comparison with the 1981-
2010 reference period. Without adaptation measures, due to
changes in climatic conditions, by the end of the XXI century
the cultivation of tobacco in Donduseni, Briceni, Edinet,
Soroca, Glodeni, Floresti, Ocnita, Riscani, Nisporeni, Ungheni
and Cimislia districts will be either impossible according to
the RCP 8.5 high emission scenario, or economically not cost
effective according to RCP 4.5 medium emission scenarios.

II. Climate Change and Livestock Production

The possible projections in the livestock production (milk,
eggs, wool, beef, pork, mutton and poultry), due to future climate
changes in the RM, have been considered for two alternative
scenarios: (1) assuming increase in summer average
temperature (Jun, Jul and Aug) and no decrease in the future
cereal crops yield — optimistic scenario, and (2) considering
increase in summer average temperature (Jun, Jul and Aug)
and possible decrease in the yield of the main cereal crops
(winter wheat and grain maize) — pessimistic scenario.

II.A. Projections of Future Changes in Milk Production

The analysis of the obtained results revealed that due to the
impact of the main climate and crop predictors variables in the
RM, the milk production by 2035 could decrease from 24%
(RCP 2.6) to 29% (RCP 8.5), without changes in cereal crop
yield (optimistic scenario), respectively from 33% (RCP 2.6)
to41% (RCP 8.5), by considering projections of changes in the
yield of winter wheat and grain maize (pessimistic scenario).
In comparison with the 1981-2010 reference period, by 2065
the milk production may decrease depending on the assessed
emission scenario, from 33% (RCP 2.6) to 66% (RCP 8.5)
under the optimistic scenario, and respectively from 45%
(RCP 2.6) to 91% (RCP 8.5) under the pessimistic scenario.
The maximum values of milk production decrease may be
reached by 2100. Due to changes in values of main climate
predictors (T |, T || T, and cereal crop yield) the milk



production will decrease from 30% (RCP 2.6) to 60% (RCP
4.5) under optimistic scenario, respectively from 41% (RCP
2.6) to 82% (RCP 4.5) according to the pessimistic scenario.

I1.B. Projections of Future Changes in Eggs Production

Dueto theimpact of main climate and crop predictor’svariables
in the RM, the eggs production by 2035 could decrease from
15% (RCP 2.6) to 18% (RCP 8.5), under the optimistic
scenario, respectively from 17% (RCP 2.6) to 21% (RCP 8.5),
according to the pessimistic scenario. In comparison with the
1981-2010 reference period, by 2065 the eggs production may
decrease from 21% (RCP 2.6) to 42% (RCP 8.5) under the
optimistic scenario, respectively from 24% (RCP 2.6) to 51%
(RCP 8.5) according to pessimistic scenario. The maximum
values of eggs production decrease could be reached by 2100,
from 20% (RCP 2.6) to 79% (RCP 8.5) under the optimistic
scenario, respectively from 22% (RCP 2.6) to 89% (RCP 8.5)
according to the pessimistic scenario.

II.C. Projections of Future Changes in Wool Production

A greater frequency of drought, pasture deterioration, higher
summer temperatures and an increased incidence of pests
and diseases under warmer climates are likely to put further
physiological stress on sheep. This stress may be alleviated, to
some degree, by higher winter temperatures and lengthening
of warm seasons, both of which have the potential to improve
wool quality. For wool production in the RM, a slight decrease
by 5-6% in the 2016-2035 period is projected under the
optimistic scenario, respectively a decrease by 11-14% under
the pessimistic scenario. In comparison with the 1981-2010
reference period, by 2065 the wool production may decrease
from 7% (RCP 2.6) to 13% (RCP 8.5) under the optimistic
scenario, respectively from 15% (RCP 2.6) to 29% (RCP 8.5)
according to the pessimistic scenario. The maximum values
of wool production reduction could be reached by the 2100,
from 6% (RCP 2.6) to 25% (RCP 8.5) under the optimistic
scenario, respectively from 13% (RCP 2.6) to 44% (RCP 8.5)
according to the pessimistic scenario.

I1.D. Projections of Future Changes in Beef Production

For beef production in the RM by 2035, when assessing the
combined effect of T | w T a and cereal crop yield, a
decrease is expected in prodI ct1v1ty from 45% (RCP 2.6) to

55% (RCP 8.5) under the optimistic scenario, respectively
from 62% (RCP 2.6) to 77% (RCP 8.5) under the pessimistic
scenario. By 2065, a decreasing trend will persist in beef
production due to climate change, increase in summer average
temperature and decrease in cereal crop productivity. Severe
decrease in beef production, from 62% (RCP 2.6) to 82% (RCP
4.5) is expected under the optimistic scenario. While according
to the pessimistic scenario, i.e. by considering the projected
changes in the yield of the main cereal crops, under the RCP 2.6
low emission scenario the animal breeding will be economically
not cost-effective, while under the RCP 8.5 (high) and RCP
4.5 (medium) emission scenarios, even impossible in the
conditions of the RM. The maximum values of beef production
decrease may be reached by 2100, under the optimistic scenario
by 57% (RCP 2.6), while according to the pessimistic scenario
under all three RCP emission scenarios the cattle breeding will
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be impossible in the RM. In case the predicted climate change
occurs, the current beef production potential can be maintained
only if supplemental feed is offered; this factor would reduce
significantly the economic efficiency of cattle production and
may have an impact on beef quality as well.

ILE. Projections of Future Changes in Pork Production

The climate change with rising mean temperatures may cause
a permanent stress load for pigs, especially in continental
summer or warmer climate areas. Due to warming and
decrease in cereal crop productivity, pork production in RM
by 2035 may decrease from 32% (RCP 2.6) to 38% (RCP
8.5) under the optimistic scenario, and respectively from
44% (RCP 2.6) to 55% (RCP 4.5) under the pessimistic
scenario. In comparison with the 1981-2010 reference period,
by 2065 the pork production may decrease, depending on
the assessed emission scenario, from 43% (RCP 2.6) to 86%
(RCP 4.5) under the optimistic scenario, and respectively
from 60% (RCP 2.6) to 81% (RCP 4.5) under the pessimistic
scenario. The maximum values of pork production decrease
may be reached by 2100, from 39% (RCP 2.6) to 77% (RCP
4.5) under the optimistic scenario. While according to the
pessimistic scenario, i.e. by considering the projected changes
in the yield of the main cereal crops, under the RCP 2.6 low
emission scenario the swine breeding will be economically
not cost-effective, and/or even impossible in the conditions
of the RM under the RCP 8.5 (high) and RCP 4.5 (medium)
emission scenarios.

ILF. Projections of Future Changes in Mutton Production

For mutton production by 2035, when assessing the
combined effect of T | , T . and cereal crop yield, a slight
decrease in the product1v1ty is expected from 13% (RCP 2.6)
to 17% (RCP 8.5) under the optimistic scenario, respectively
from 23% (RCP 2.6) to 29% (RCP 8.5) under the pessimistic
scenario. In comparison with the 1981-2010 reference period
by 2068, the mutton production may decrease, depending on
the assessed emission scenario, from 20% (RCP 2.6) to 40%
(RCP 8.5) under the optimistic scenario, and respectively
from 33% (RCP 2.6) to 65% (RCP 8.5) under the pessimistic
scenario. The maximum values of mutton production
decrease may be reached by 2100. Due to changes in values
of main climate predictors (T , T, and reduced yield of
the main cereal crops), the mutfon proéuctlon could decrease
from 18% (RCP 2.6) to 78% (RCP 8.5) under the optimistic
scenario, and respectively from 29% (RCP 2.6) to 59% (RCP
4.5) according to the pessimistic scenario.

I1.G. Projections of Future Changes in Poultry Production

The analysis of the obtained results revealed that due to
the impact of the main climate (T o T Jul) and crop yield
predictors variables in the RM, the poultry production by
2035 could decrease from 19% (RCP 2.6) to 21% (RCP 8.5)
under the optimistic scenario, respectively from 28% (RCP
2.6) to 33% (RCP 8.5) under the pessimistic scenario. In
comparison with the 1981-2010 reference period, by 2065 the
poultry production may decrease depending on the assessed
emission scenario from 25% (RCP 2.6) to 50% (RCP 8.5)
under the optimistic scenario, respectively from 37% (RCP
2.6) to 76% (RCP 8.5) under the pessimistic scenario.
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The maximum values of poultry production decrease could
be reached by 2100. Due to changes in values of main climate
predictors (T, T w T Aug) and reduced yield of the main
cereal crops, the poultry production will decrease from 24%
(RCP2.6) to 94% (RCP 8.5) under the optimistic scenario, and
respectively from 34% (RCP 2.6) to 68% (RCP 4.5) under the
pessimistic scenario. Furthermore, according to the pessimistic
scenario, i.e. by considering the projected changes in the yield of
the main cereal crops, under the RCP 4.5 (medium) emission
scenario the poultry breeding will be economically not cost-
effective, while under the RCP 8.5 (high) emission scenarios,
even impossible in the conditions of the RM.

1. Climate Change and Water Resources

In the presented case study, calculations and mapping
results are displayed on average annual water runoff in the
RM induced by climate change for three time periods: years
2035 (2016-2035), 2065 (2046-2065) and 2100 (from 2081
to 2100), projected by the CMIPS ensemble of 21 GCMs
conditioned by three representative pathways scenarios (RCP
8.5, RCP 4.5 and RCP 2.6) as compared to the base period
(1981 - 2010), for three AEZs of the Republic of Moldova
(Northern, Central, and Southern AEZs).

Upon modelling of the climatic flow layer for the base period,
it is found that its mean value for the entire country is 32.04
mm, the minimum - 9.33 mm and maximum - 70.82 mm.
The Northern AEZ shows a mean climate annual flow of
42.18 mm, maximum - 70.82 mm and minimum - 21.29 mm.
Central AEZ shows a flow of 27.61 mm as mean value, while
the maximum is - 66.96 mm, and the minimum - 13.16 mm.
The Southern AEZ shows values of 16.56 mm, 36.41 mm and
9.33 mm, respectively. These values are sufficient to ensure the
contemporary hydrological regime of small rivers in Moldova,
but the distribution of the flow throughout the year shows,
especially in the summer (due to frequent droughts), a flow,
which is well below the norm, which most likely will lead to
drying up of rivers, especially in the south of the country.

According to the results obtained for the years 2100,
projections of climate models ensemble assessed for RCP8.5
scenario envisage a dramatic reduction in mean annual flow
layer, as compared to the base period of about 45.0% in
Northern AEZ, 54.8% in Central AEZ, respectively 64.5%
in Southern AEZ; additionally, the climate models ensemble
within RCP2.6 scenario is much more optimistic, ranging
from an increase in mean annual flow layer of about 8.1% in
Southern AEZ up to 23.5% in Northern AEZ.

IV. Climate Change and Forestry Fire Risk Assessment

In order to estimate the possible changes in forest fire
risk conditions, the Angstrom index, (I) projections were
modelled for two 30-year periods, 2021-2050, and 2071-
2100, according to the ensemble of EURO-CORDEX RCMs
for RCP 8.5 and RCP 4.5 scenarios in the 21st century. A set of
maps for better spatial and temporal visualization of the forest
fire risk throughout the RM over the 1971-2000 base period,
and 30-year periods, 2021-2050, and 2071-2100, according
to the ensemble of EURO-CORDEX RCMs for RCP 8.5 and
RCP 4.5 scenarios was developed. A significant correlation
between meteorological parameters and forest fire occurrence
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was found, which opens a possibility for further investigation
and analysis of geophysical and anthropogenic driven factors
that can influence disaster occurrence.

The assessment of Angstrom index has shown that the risk
of fire in summer will become more pronounced. According
to the Angstrom index, in the 1966-201S the fire conditions
were favourable (I= 3.0<1<2.5) for July (Comrat), and August
(Comrat, and Chisinau). The values of index close to the
favourable range, 3.1-3.2, for this period were registered in
Leova, Dubasari, Baltata, Falesti and Cahul. The values of the
CLTS index of Angstrom index, on average for 1966-201S5, for
the July, throughout the territory of the RM, were statistically
significant; they had a negative sign and varied from -0.15/10
years to 0.20/10 years, while R? varied from 19% to 30%,
showing an increase in the risk of forest fire occurrence in the
region for the summer season. The value of the determination
factor, R,” of 23-38%, was higher for August with the same
CLTS from -0.15/10 years to 0.21/10 years, which shows a
higher statistical significance of the conclusions on changes
towards the risk of forest fire occurrence in the region for the
summer season on the territory of the RM, especially during
the July and August.

In the 2021-2050 time period, according to the ensemble of
EURO-CORDEX RCMs for both scenarios, over the warm
period of the year, forest fire risk conditions described as
“conditions favourable for fires” (I = 3.0<I<2.5) is expected,
and “conditions more favourable for fires” (A = 2.5<1<2.0),
depending on the scenario of greenhouse gas emissions, the I
index in both scenarios will vary from 3.5 to 2.5 (July) and 3.2
to 2.3 (August), while in the 1971-2000 base period, the values
of the Angstrom index in summer are within the limits when
the conditions for the occurrence of fires are unfavourable (I=
4.0<I1<3.0). In July, according to the I index, more favourable
conditions for forest fires are expected in Leova, Comrat and
Cahul (South AEZ), while in Briceni, Soroca and Camenca
(Northern AEZ) the conditions for the fire occurrence will
be unfavourable. In August, more favourable conditions for
the occurrence of forest fires are possible in Leova, Comrat
and Cahul (Southern AEZ), as well as in Dubasari, Balti and
Chisinau (Central AEZ) and only in Briceni the conditions
for the occurrence of fires will be unfavourable.

By the end of the century, over the period 2071-2100 the
trend for growth of forest fire risk conditions during the warm
period (July, and August) will be maintained, and willbe much
higher for the RCP 8.5 with strong greenhouse gas emissions;
furthermore, the fire risk meteorological conditions will
be possible from June in Ribnita, Dubasari, Baltata, Leova,
Comrat and Cahul and will continue until September, covering
almost the entire territory of the Republic of Moldova, except
for Briceni, Soroca, Camenca, Bravicea, and Cornesti. In
July, according to the scenario of RCP 8.5, more favourable
conditions for forest fires occurrence are expected in Ribnita,
Balti, Falesti (Northern AEZ), Bravicea, Dubasari, Baltata and
Chisinau (Central AEZ), Leova, Comrat and Cahul (South
AEZ) and only in Briceni conditions for the occurrence of
forest fires will be unfavourable. In August, according to
the RCP 8.5 scenario, the favourable and more favourable
meteorological conditions for the occurrence of forest fires



are possible throughout the territory of the Republic of
Moldova, including Dubasari, and Baltata. For the RCP 4.5,
with average greenhouse gas emissions, the favourable and
more favourable forest fire risk meteorological conditions are
expected on most of the territory of the Republic of Moldova
only in July and August.

Analysing past and predicting future fires are crucial for policy
development and forest management practices to prevent
and mitigate fires. The use of the indices, as a fire occurrence
likelihood measure, was illustrated here in forest fire risk case
study in the Republic of Moldova. The results from this study
can be used for creation of the platform for fire management
operational framework that can be used as a tool for decision
making prevention, detection and monitoring of forest fire
hazards at both the district and national levels in the Republic
of Moldova. Such a programme would be in line with the
forest fire risk assessment and management practices that are
currently being developed internationally.

V. Potential Impacts of Climate Change on Bioclimatic
Conditions

V.A. Projections of Future Changes in Bodman Index (BI)

In order to estimate the possible changes in bioclimatic
conditions, the Bodman severity index projections were
modelled for two 30-year periods, 2021-2050, and 2071-
2100, according to the ensemble of EURO-CORDEX RCMs
for RCP 8.5 and RCP 4.5 scenarios in the 21st century.

Over the period 2021-2050, according to the ensemble of
EURO-CORDEX RCMs for both RCPs, “moderate-severe”
(2<8<3) and “mildly severe” (1<S<2) winters are expected.
A differentiated growth in the Bodman severity index for
winter conditions, S (1), is expected, depending on the RCPs,
from 4 to 53% (RCP 8.5) and/or from 7 to 48% (RCP 4.5)
in January and from 1 to 45% in December, according to two
RCPs in different regions of Moldova. In February, March and
November, the maximum increase in Bodman severity index
for winter conditions, S (1), will be 34-39%.

During the period 2071-2100, according to the ensemble of
EURO-CORDEX RCMs for both RCPs, “moderately severe”
(2<8<3) and “mildly severe” (1<S<2) winters are expected.
The trend towards increase in the Bodman severity index for
winter conditions, S (1), will continue, and will be higher for
RCP 8.5, from 12 to 40% (RCP 4.5) and/or from 2 to 26%
(RCP 8.5) in January and from 2 to 37% (RCP 4.5) and/or
from 2 to 25% (RCP 8.5) in December, as compared to the
base period, 1971-2000. In different regions of the RM, in
February, March and November, a maximal growth in S (1),
from 19% (RCP 8.5) to 30% (RCP 4.5) is possible.

V.B. Projections of Future Changes in Effective Temperature
(ET)

In the 2021-2050 period, according to the ensemble of
EURO-CORDEX RCMs for both RCPs, over the cold period
of the year, a thermal feeling described as “moderate” (ET =
+6°C ... 0°C) is expected, while ET index values will vary from
+ 1.7°C (Briceni) to + 3.0°C (Cahul). As compared with the
base period, 1971-2000, in 2021-2050, over the cold season, a
differentiated growth in the ET index is expected from +0.9°C
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to +1.3°C (RCP 8.5) and/or from +1.5°C to +1.8°C (RCP
4.5) in January and from +1.1°C to +1.5°C in December,
respectively in different regions of the RM. In February,
maximum increase in the ET index from +2.2°C to +2.8°C as
compared to the base period, 1971-2000, is possible.

Over the warm season of the period 2021-2050, according to
the ensemble of regional EURO-CORDEX models for both
RCPs, the thermal feelings described as “moderately warm”
(ET = +12°C ... +18°C) and “warm” (ET = +18°C ... +24°C),
with comfortable load are expected. The values of the ET
indexwill vary from +17.0°C in Briceni to +18.8°C in Comrat,
respectively. In comparison with the base period, 1971-2000,
over the period 2021-2050, according to both RCPs, over the
warm period of the year (May to September), the ET index
is expected to increase from +0.7°C to +1.1°C in July and
September in different regions of the RM. In May and June,
the maximum growth of the ET index s possible, from +1.1°C
to +1.5°C as compared to the base period, 1971-2000.

By the end of the century, on the territory of the RM,
according to the ensemble of EURO-CORDEX RCMs for
both RCPs, bioclimatic conditions described as “moderate”
(ET = +6°C ... +0°C) are expected during the cold period.
The values of the ET index will vary according to the RCP
4.5 from +2.5°C (Briceni) to +4.0°C (Comrat) and/or from
+4.8°C (Briceni) to +5.8°C (Comrat) according to RCP 8.5.
The trend towards increase in the comfort of thermal feeling
during the cold period of the year will be maintained, which
will be significantly higher for RCP 8.5, from +2.6°C to
+3.0°C (RCP 4.5) and/or from +4.4°C to +5.4 (RCP 8.5) in
January and from +1.8°C to +2.5°C (RCP 4.5) and/or from
+3.9°C to +4.5°C (RCP 8.5) in December, as compared to the
base period, 1971- 2000, in different regions of the RM. In
February, the ET index is expected to grow from +2.9°C to
+3.7°C (RCP 4.5) and/or from +4.9°C to +6.1°C (RCP 8.5).

During the warm season of the year, over the period 2071-
2100, according to the ensemble of EURO-CORDEX RCMs
for both RCPs, bioclimatic conditions described as “warm”
with comfortable load are expected on most of the territory of
the RM (ET = +18°C ... +24°C). The ET values will vary from
+17.4°C (RCP 4.5) and/or +19.1°C (RCP 8.5) in Briceni to
+19.2°C (RCP 4.5) and/or +20.9°C (RCP 8.5) in Comrat.
The trend towards an increase in the ET index during the warm
period of the year will be maintained; it will be significantly
higher for RCP 8.5, from +1.3°C to +1.6°C (RCP 4.5) and/or
from +3.0°C to +3.3°C (RCP 8.5) in July and from +1.2°C to
+1.6°C (RCP 4.5) and/or from +3.0°C to +3.4°C (RCP 8.5)
in September, as compared to the base period, 1971-2000, in
different regions of the RM. In June, the maximum growth of
the ET index is expected, from +1.7°C to +2.1°C (RCP 4.5)
and/or from +3.2°C to +3.6°C (RCP 8.5).

V.C. Projections of Future Changes in Equivalent-effective
temperature of Miserand (EET)

Over the period 2021-2050, according to the ensemble of
EURO-CORDEX RCMs for both RCPs, thermal feelings
described as “very cold” (EET = -18°C ... -24°C) are expected

during the cold season of the year, while the values of the EET
index will vary from -20.8°C (Briceni) to -18.8°C (Comrat).
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In comparison with the base period, 1971-2000, over the
period 2021-2050, a differentiated growth of the EET index
is expected during the cold season, depending on RCPs,
from +0.1°C to +1.1°C (RCP 8.5) and/or from +0.7°C to
+1.9°C (RCP 4.5) in January and from +0.1°C to +1.5°C in
December, according to the two scenarios, in different regions
of the RM.

Over the warm season of the year, during period 2021-2050,
according to the ensemble of regional EURO-CORDEX
models for both RCPs scenarios, bioclimatic conditions
descried as “moderately cool” (EET = 0°C .. +6°C) are
expected. The values of the EET index will vary, on the average
for the warm period, from +3.1°C in Briceni to +6.0°C in
Comrat. In comparison with the base period, 1971-2000, over
the period 2021-2050, a differentiated growth of the EET index
for the warm season of the year (from May to September) is
expected, according to both RCPs, from +0.1°C to +1.3°C in
July and September in different regions of the RM. In May and
June, the maximum increase in the EET index is possible, from
+0.3°C to +2.0°C, as compared to the base period, 1971-2000.

In the period 2071-2100, according to the ensemble of EURO-
CORDEX RCMs for both RCPs, bioclimatic conditions
characterized as “cold” (EET = -12°C ... -18°C) are expected
during the cold season, while in some regions, for RCP 4.5,
close to “very cold” (EET = -18°C ... -24°C) conditions are
expected. The values of the EET index will vary during the
cold period from -19.4°C (Briceni) to -17.3°C (Comrat)
according to the RCP 4.5 and/or from -16.0°C (Briceni) to
-14.6°C (Comrat) according to the RCP 8.5 scenario. The
trend towards an increase in the EET index for the cold period
of the year will be maintained; the index will be significantly
higher for a RCP with high greenhouse gas emissions, from
+1.8°C to +3.8°C (RCP 4.5) and/or from +5.0°C to +7.1°C
(RCP 8.5) in January and from +1.1°C to +3.1°C (RCP 4.5)
and/or from +3.9°C to +5.9°C (RCP 8.5) in December, as
compared to the base period, 1971-2000, in different regions
of the RM.

During the warm season of the year, for the period 2071-2100,
according to the ensemble of EURO-CORDEX RCMs for
both RCPs, bioclimatic conditions described as “cool” (EET
= +6°C ... +12°C) are expected. The values of the EET index
will vary from +4.1°C (RCP 4.5) and/or +6.7°C (RCP 8.5)
in Briceni to +6.8°C (RCP 4.5) and/or +9.5°C (RCP 8.5)
in Comrat. The trend towards an increase in the EET index
for the warm period of the year will be maintained; it will
be significantly higher for RCP 8.5, from +0.8°C to +2.2°C
(RCP 4.5) and/or from +3.5°C to +5.1°C (RCP 8.5) in July
and from +0.3°C to +1.9°C (RCP 4.5) and/or from +3.2°C
to +5.0°C (RCP 8.5) in September, as compared to the base
period, 1971- 2000, in different regions of the RM. In June,
the maximum EET index is expected to grow from +1.6°C to
+2.8°C (RCP 4.5) and/or from +3.8°C to +5.4°C (RCP 8.5).

V.D. Projections of Future Changes in Normally Equivalent
Effective Temperature (NEET)
Over the period 2021-2050, according to the ensemble of

EURO-CORDEX RCMs for both RCPs, thermal feelings
described as “cold discomfort” (NEET = -18°C .. 0°C)
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are expected during the cold period of the year, while the
values of the NEET index will vary from -9.6°C (Briceni) to
-8.0°C (Comrat). In comparison with the base period, 1971-
2000, in 2021-2050 a differentiation in the NEET index is
expected during the cold season, depending on the scenario
of greenhouse gas emissions, from +0.1°C to +0.6°C (RCP
8.5) and/or from +0.6°C to +1.6°C (RCP 4.5) in January
and from +0.1°C to +1.2°C in December, according to two
RCPs in different regions of the RM. In some districts, such
as: Bravicea, Dubasari, Baltata, Falesti, Comrat, the winter
conditions are getting more severe and the NEET index is
decreasing from -0.1°C to -0.8°C, in comparison with the base
period, 1970-2000. In February, for both RCPs, a maximum
increase in the NEET index, from +1.0°C to +2.7°C, as
compared to the base period, 1971-2000, is possible.

During the warm period of the year (May to September) in
2021-2050, according to the ensemble of EURO-CORDEX
RCMs for both RCPs, bioclimatic conditions described as
“cool” (NEET = +6°C ... +12°C) are expected. The values
of the NEET index will vary, on the average for the warm
period, from +9.5°C in Briceni to +11.8°C in Comrat, with
a maximum in Dubasari, +11.9°C. In comparison with the
base period, 1971-2000, in 2021-2050 a differentiated growth
of the NEET index over the warm period of the year (from
May to September) is expected, according to both RCPs, from
+0.2°C to +1.0°C in July and September in different regions of
the RM. In May and June, a maximum increase in the NEET
index, up to +1.6°C as compared to the base period, 1971-
2000, is possible.

Over the 2071-2100 period, according to the ensemble
of EURO-CORDEX RCMs for both RCPs scenarios,
bioclimatic conditions described as “cold discomfort” (NEET
=-18°C ... 0°C) are expected during the cold season of the
year. The values of the NEET index will vary during the cold
period from -8.5°C (Briceni) to -6.8°C (Comrat) according to
the RCP scenario 4.5 and/or from -5.8°C (Briceni) to -4.7°C
(Comrat) according to the RCP scenario 8.5. The trend
towards increase in NEET index over the cold season will
continue; it will be significantly higher for a RCP 8.5, from
+1.4°C to +3.1°C (RCP 4.5) and/or from +4.0°C to +5.7°C
(RCP 8.5) in January and from +0.9°C to +2.4°C (RCP 4.5)
and/or from +3.1°C to +4.7°C (RCP 8.5) in December, as
compared to the base period, 1971-2000, in different regions
of the RM. In February, the maximum increase in the NEET
index, from +2.2°C to +4.0°C (RCP 4.5) and/or from +4.7°C
to +6.6°C (RCP 8.5), is expected.

Over the warm period of the year,in 2071-2100, according to the
ensemble of EURO-CORDEX RCMs, bioclimatic conditions
described as “moderately warm, comfortable” (NEET = + 2°C
.. +24°C), for the RCP 8.5, are expected, while in case of the
RCP 4.5, on most of the territory of the RM, cooler bioclimatic
conditions, described as “cool”, are expected (NEET = +6°C ...
+12°C). The values of the NEET index will vary depending on
the RCPs, from +10.3°C (RCP 4.5) and/or +12.4°C (RCP 8.5)
in Briceni to +12.5°C and/or +14.6°C in Cahul, respectively.
The trend towards an increase in the NEET index of the warm
season will be maintained; it will be significantly higher for the
RCP 8.5, from +0.6°C to +1.7°C (RCP 4.5) and/or from +2.8°C



to +4.1°C (RCP 8.5) in July and from +0.4°C to +1.6°C (RCP
4.5) and/or from +2.6°C to +4.0°C (RCP 8.5) in September, as
compared to the base period, 1971-2000, in different regions of
the RM. In June, a maximum increase in the NEET index, from
+1.3°C to +2.2°C (RCP 4.5) and/or from +3.0°C to +4.3°C
(RCP 8.5) is expected.

V.E. Projections of Future Changes in Radiation-Equivalent
Effective Temperature (REET)

Over the period 2021-2050, according to the ensemble of
EURO-CORDEX RCMs for RCPs scenarios, the thermal
feelings described as “very cold” (REET = -8°C .. -3°C)
are expected during the cold period of the year, while the
REET index values will vary from -5.2°C (Briceni) to -3.6°C
(Comrat). As compared to the base period, 1971-2000, in
2021-2050 a differentiated growth in the REET index over the
cold season is expected, depending on the RCPs, from +0.1°C
to +0.9°C (RCP 8.5) and/or from +0.6°C to +1.6°C (RCP 4.5)
in January and from +0.1°C to +1.2°C in December, according
to two scenarios in different regions of the RM. In February, a
maximum increase in the REET index is possible, from +1.1°C
to 2.8°C, as compared to the base period, 1971-2000.

Over the warm period of the year, during the period 2021-
2050, according to the ensemble of EURO-CORDEX RCMs
for both RCPs, recreational and climatic conditions described
as “moderately cool” (REET = +12°C ... 17°C) are expected.
The values of the REET index will vary, on average over the
warm period, from +14.6°C in Briceni to +17.0°C in Comrat.
As compared to the base period, 1971-2000, in 2021-2050 a
differentiated growth is expected in the REET index during the
warm period of the year (from May to September), according
to both RCPs, from +0.2°C to +1.1°C in July and September
in different regions of the RM. In May, the maximum growth
in the REET index, from 0.5°C to +1.7°C as compared to the
base period, 1971-2000, is possible.

Over the period 2071-2100, according to the ensemble
of EURO-CORDEX RCMs for both RCPs, bioclimatic
conditions described as “cold” (REET = -3°C ... +2°C) are
expected during the cold season, while in certain districts, for
the RCP 4.5, bioclimatic conditions described as close to “very
cold” (REET = -8°C ... -3°C) are expected. The REET index
values will vary during the cold period from -4.1°C (Briceni)
to -2.3°C (Comrat) according to the RCP 4.5 scenario and/
or from -1.2°C (Briceni) to -0.1°C (Comrat) according to the
RCP 8.5 scenario. In the period 2071-2100, the trend towards
an increase in the REET index during the cold period will be
maintained; it will be significantly higher for the RCP 8.5, from
+2.0°C to +3.2°C (RCP 4.5) and/or from +4.2°C to +5.9°C
(RCP 8.5) in January and from +0.9°C to +2.5°C (RCP 4.5)
and/or from +3.2°C to +4.9°C (RCP 8.5) in December, as
compared to the base period, 1971-2000, in different districts
of the RM. In February, the maximum expected growth in the
REET index, from +2.3°C to +4.2°C (RCP 4.5) and/or from
+4.9°C to +6.8°C (RCP 8.5), is expected.

Over the warm period of the year in 2071-2100, according
to the ensemble of EURO-CORDEX RCMs for both RCPs,
recreational and climatic conditions described as “cool” (REET
=+17°C... 21°C) are expected. The values of the REET index
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will vary from +15.4°C (RCP 4.5) and/or +17.6°C (RCP 8.5)
in Briceni to +17.7°C and/or +19.9°C, respectively, in Cahul.
The trend towards an increase in the REET index during the
warm period will be maintained; it will be significantly higher
for the RCP 8.5, from +0.7°C to +1.8°C (RCP 4.5) and/or
from +2.9°C to +4.2°C (RCP 8.5) in July and from +0.5°C to
+1.7°C (RCP 4.5) and/or from +2.7°C to +4.2°C (RCP 8.5)
in September, as compared to the base period, 1971-2000, in
different districts of the RM. In June the maximum growth
of the REET index, from +1.3°C to +2.3°C (RCP 4.5) and/or
from +3.1°C to +4.5°C (RCP 8.5) is expected.

V.F. Projections of Future Changes in Biological Active
Temperature (BAT)

In the 2021-2050 period, according to the ensemble of
EURO-CORDEX RCMs for both RCPs, thermal feelings
described as “severe temperature effects” (BAT = 0°C ... +5°C)
are expected, while the values of BAT index will vary from
+1.3°C (Briceni) to +2.6°C (Comrat). In comparison with
the base period, 1971-2000, in 2021-2050 a slight increase in
climate comfort is expected according to BAT index for the
cold season, depending on the scenario of greenhouse gas
emissions, from +0.1°C to +0.7°C (RCP 8.5) and/or from
+0.4°C to +1.2°C (RCP 4.5) in January and from +0.1°C to
+1.0°C in December, according to two scenarios in different
regions of the RM.

During the warm period of the period 2021-2050, according
to the ensemble of EURO-CORDEX RCMs for both RCPs,
bioclimatic conditions described as “comfortable temperature
effects” (BAT = +10°C ... 20°C) are expected. The BAT index
values will vary, on the average for the warm period from
+16.6°C in Briceni to +18.5°C in Comrat. In comparison
with the base period, 1971-2000, over the period 2021-2050
a differentiated growth of the BAT index for the warm period
of the year (from May to September) is expected, according
to both representative development pathways, from +0.1°C to
+0.9°C in July and September in different regions of the RM.
In May, the maximum growth of the BAT index, from +0.1 to
+1.3°C as compared to the base period, 1971-2000, is possible.

In the 2071-2100 period, according to the ensemble of
EURO-CORDEX RCMs for the RCP 4.5, bioclimatic
conditions described as “severe temperature effects” (BAT =
0°C ... +5°C) are expected during the cold period, while for
the RCP 8.5 “moderate temperature effects” (BAT = +5°C ...
+10°C) are expected. The values of BAT index will vary during
the cold period from +2.2°C (Briceni) to +3.5°C (Comrat)
according to the RCP 4.5 and/or from +4.4°C (Briceni) to
+5.3°C (Comrat) according to the RCP 8.5.

Over the warm season of the year, during period 2071-2100,
according to the ensemble of EURO-CORDEX RCMs for
both RCPs, recreational and climatic conditions are expected
that are described as “comfortable temperature effects” (BAT
=+10°C ... +20°C). The BAT index values will vary during the
warm period from +17.2°C (Briceni) to +19.0°C (Comrat)
according to the RCP 4.5 and/or from +18.9°C (Briceni)
to + 20.7°C (Comrat) according to the RCP 8.5. The trend
towards an increase in the BAT index during the warm period
of the year will be maintained; it will be higher for RCP 8.5,
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from +0.5°C to +1.4°C (RCP 4.5) and/or from +2.3°C to +
3.5°C (RCP 8.5) in July and from +0.4°C to +1.3°C (RCP 4.5)
and/or from +2.1°C to +3.2°C (RCP 8.5) in September, as
compared to the base period,1971-2000, in different districts
of the RM. In June, the maximum growth of the BAT index,
from +1.0°C to +1.8°C (RCP 4.5) and/or from +2.4°C to
+3.5°C (RCP 8.5), is expected.

VI. Potential Impact of Climate Change on Health

VI.A. Projections of Future Changes in Diarrhoea Incidence

The analysis of projections on future changes in the incidence
of diarrhoea cases in the RM in the short term (2016-2035)
reveals an essential increase of diarrhoea cases in children
during September (44-56 cases), with higher values in the
global scenario of greenhouse gas emissions RCP 8.5. In the
medium term (2046-2065), the projections of future changes
show an increase in the number of diarrhoea cases, especially
for children, both in September (for all scenarios, with a larger
number in the RCP8.5 and in October in the RCP 8.5); in
the general population a large number of cases are projected
in July and September, in the RCP 8.5 and RCP 4.5 scenarios
as well.

When analysing the long-term projections (2081-2035), the
highest number of diarrhoea cases is expected in July in total
population (about 232 cases), but also an impressive number
(186 cases) is expected in October in the RCP 8.5. The RCP
4.5 provides for fewer cases, about 5SS cases each month. The
Long-term projections show diarrhoea in adults in May (59
cases) as well in the RCP 8.5 scenario. Over the same period,
a larger number diarrhoea cases are expected in children in
September (about 215 cases) and in October (176 cases) in
the RCP 8.5.

VI.B. Projections of Future Changes in Cardiovascular,
Respiratory, and Digestive Diseases

The number of deaths due to circulatory diseases during
summer shows a moderately strong correlation with the
air temperature in June (r=0.70, p<0.05). The R? coefficient
shows that air temperature accounts for 49% of the variability
of deaths for the summer of 2007. The trend of deaths shows
an increase of 26 cases per year (Y=175.64+26.21"T ).

Deaths resulting from digestive diseases during the warm
period show a moderately strong correlation with the May
precipitation (r=0.74, p<0.01). The R? coefficient shows that
precipitation accounts for 55.3% of the variability of deaths
due to digestive diseases. The trend shows an annual decrease
by 0.59 cases (Y=228.04+0.59*P May).

The deaths resulting from respiratory illnesses during the cold
period show a moderately strong reverse correlation with the
precipitation in January (r=-0.7, p<0.05). The R? coefficient
shows that the precipitation during the cold period of the year
accounts for 49% of the variability of deaths due to respiratory
diseases. The trend in the number of deaths shows an annual
decrease by 0.43 cases (Y=134.878 - 0.42761*P).

In the case of deaths from the three natural focal diseases
(calculated on the basis of data for 2001-2010), the analysis
of projections on future changes shows a more pronounced
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increase in circulatory diseases in summer, especially in long-
term climate change projections (2081-2100) with higher
values in the RCP 8.5 scenario.

The projections of future changes, based on the 1986-2005
reference period on deaths, show an increase in the number of
deaths due to circulatory diseases during summer. According
to the RCP 8.5 scenario, in long-term perspectives (2081-
2100), the number of deaths will increase in response to high
temperatures.

ES.7. Other Information

ES.7.1. Streamlining Climate Change into Social,
Economic and Environmental Policies

According to the Development Strategy 2020 of the Republic
of Moldova, “the medium and long term strategic vision
of the Government is the reconciliation between the need
for accelerated economic development and environmental
protection in accordance with the European standards. This
will be achieved through: (i) attaining a rate of economic
development allowing to finance environmental protection
measures, and (ii) balanced regulation of the business
environment, both in terms of economic impact, and
environmental impact” The commitment to implement
European climate change mitigation standards has been set
forth in the Association Agreement between the European
Union and the Republic of Moldova, Chapter 17. The
Republic of Moldova committed to progressively harmonize
its legislation with the EU legislation, as well as international
instruments in climate change. Meanwhile, in September
2015 the Republic of Moldova has developed and presented
to the XXI Conference of the Parties the Intended National
Determined Contribution (INDC) for the new climate Paris
Agreement, and ratified it in 2017. It should be noted that
Moldova’s climate change mitigation goals are being achieved
by implementation of economic, social and environmental
priority policies approved prior to the signing of the Moldova
- EU Association Agreement and declaring the country’s
INDC. In this respect a series of laws and strategies concerned
were approved. Also, climate change mitigation continues
to be reflected in a number of the country’s policies that are
currently being developed or drafted for public debate.

ES.7.2. Activities Associated with Climate Change
Mitigation Related Technology Transfer
The IPCC identifies three major dimensions needed to ensure

the effectiveness of technology transfer: capacity building,
enabling environment, technology transfer mechanisms.

Capacity building. The following actions were undertaken
to build the capacity for innovation and technology transfer
geared to reducing GHG emissions:

« the Innovation and Technology Transfer Agency (AITT)
has been created in 2004;

« the Organization for Small and Medium-Sized Enterprises
Development (ODIMM) is operational in the RM;



« creation of industrial parks is in full swing in the RM,
nine parks and eight innovation incubators being already
operational;

. since 22 September 2011, the RM is a partner of
“Enterprise Europe Network”.

Acknowledging the contribution of the aforementioned
structures to the country’s capacity building towards
technology transfer, it should be noted that their contribution
to promoting of GHG emissions mitigation technologies is
relatively modest. A much more significant impact towards
of such technologies transfer was achieved as a result of the
Energy Efficiency Agency (EEA) establishment in 2010, and
of the Energy Efficiency Fund (EEF), established in 2012.
Significant contribution to capacity building was also made by
the MoSEFF and MoREEFF, launched by the EBRD in 2010
for promoting energy efficiency projects and construction of
renewable energy sources, as well as the EU-Moldova bilateral
program. In 2011 the latter included a 42.6 million € package
for the implementation of renewable energy sources and
energy efficiency; the energy package launched by the World
Bank is also worth mentioning.

Enabling business environment. Business environment in the
Republic of Moldova is characterized by unjustified financial
and time costs that essentially exceed the same in developed
countries, not encouraging fair competition focused on
productivity and innovation. Development of business
environment is a priority in the National Development
Strategy 2020.

Mechanisms for technology transfer. According to the IPCC
report “Methodological and Technology Aspects of
Technology Transfer”, the technology transfer mechanisms
include: the national innovation system, official development
assistance (ODA), Global Environment Facility (GEF),
multilateral development banks, Kyoto protocol mechanisms.
The innovation system of the RM is still in the budding stage,
and still lacks the essential elements of an innovation system.
Total commitments of official development assistance for the
Republic of Moldova amount to 4 524.4 million EUR, and
already disbursed -2 461.55 million EUR as of 16.03.2017.
From this amount, only a small part was channeled to GHG
emissions mitigation. Since the RM acceded to GEF and
applied for the GEF grants, the country has received a non-
repayable financial support amounting to US$165.0S million,
and US $446.59 million in the form of co-financing for 41
projects, including 11 projects related to climate change
control. During the last operational phase in applying for GEF
funds (GEF-6) for the period July 2014-June 2018, Moldova
has received a project development and implementation
proposal worth US$1.S million in biodiversity protection,
US$2.0 million in climate change control (US $3,219 million
have already been spent) and about US$5.5 million to combat
soil degradation (US$3.3 million have already been spent).
Application for GEF-7 is underway. Among the multilateral
development banks, the World Bank (WB) and the European
Bank for reconstruction and development (EBRD) stood out
in promoting sustainable development and environmental
projects. Since 1992 until 2016, the World Bank has provided
to the RM about US$1.4 billion for 97 projects. The current
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World Bank Group Strategy of partnership with Moldova
includes financial commitments totaling to US$318 million
for the fiscal years 2014-2017. Over the past 10 years the
WB supported 16 projects with GHG mitigation impact,
with a total financing worth US$215.8 million. The EBRD’s
assistance to the RM over the period 1991-January 2017
covered a total of 115 projects with a total value of €1 183
million, of which 640 million € as gross disbursements, and
the share of private sector portfolio at 21%. Currently there
are 45 EBRD projects in the pipeline with funding worth
€485 million. Over the past 10 years 10 projects with direct
impacts on mitigating GHG emissions in Moldova have been
implemented, with a total funding of US$411.3 million.

Until now 11 CDM projects were submitted for approval
to the Designated National Authority (DNA), of which 8
have been registered, are under way or have been already
completed. Aiming at facilitating the MDN/CDM projects
geared towards reducing the fossil fuels based production of
electricity, the emission factor calculation tool to estimate the
Grid Emissions Factor in the National Power System (GEFS)
was developed in 2011, with the WB financial support, and
all concrete values of the GEFS for the lending periods from
2010 to 2017, were determined.

ES.8. Financial, Technical and Capacity

Needs Constraints

ES.8.1. Constraints in Mitigation of Direct GHG
Emissions

ES.8.1.1. Energy Sector

Consumers’ reduced payment capacity and relatively high
cost of capital in the RM make the investments either difficult
to be made, or unaffordable expensive. Most measures
geared towards the direct GHG emissions reduction require
investments that lead to increased prices for energy resources,
which does not ensure the economy’s sustainability. The
lack of interest for the rehabilitation or construction of new
power plants in an open electricity market is another major
barrier. The availability of some electricity generation sources
(Ukraine and CTEM) at lower prices, than the prices for
electricity produced by a new plant, limit the investors’
interest to build new sources of electricity in the country. The
entry into force of the new Law on the promotion of the use of
energy from renewable sources, is expected to booster the use
of renewable electricity sources, provided the ceiling prices
for this kind of energy will be known in advance.

ES.8.1.2. Transport Sector

One of the barriers related to enhancing energy efficiency
of vehicles is the perceived commercial risk of investments
in efficient technologies development, which partially stem
from the lack of clear regulatory signals in the form of vehicle
efficiency standards. The use of biofuel, taking into account
the demand for arable land and water resources for irrigation,
competes with more pressing objectives of internal policy
related to ensuring food security.
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ES.8.1.3. Buildings Sector

Many energy efficiency projects in the buildings sector are
too small to attract the attention of investors and financial
institutions. Thermal insulation of apartments in multi-storey
blocks encounters difficulties of different types, either due to
lack of economic interest because of connection to the district
heating system, or due to the decrease in thermal load with
negative impact on the performance of the existing CHPs.

ES.8.1.4. Industrial Sector

The existing machines and equipment in most of industrial
enterprises have a high degree of moral and physical wear.
The lack of enabling business environment is also a barrier to
technology transfer.

ES.8.1.5. Agriculture Sector

Agriculture in Moldova is a volatile and very risks prone
activity, particularly subjected to climatic factors (such as
droughts, floods, frosts, hail, soil erosion). Reducing the
dependence on such phenomena is a major challenge for
the sector. Other barriers to the low-carbon development
are related to insufficient financial coverage, excessive
fragmentation of agricultural land, insufficient maintenance of
conservative agriculture; lack of investments for recovery of
the animal husbandry sector and for implementing sustainable
manure management systems.

ES.8.1.6. Forestry Sector

The biggest problems identified in the forestry sector refer
to the improper administration of forests, reduced bio-
productive potential and guarding and insufficient guarding
and protection of forests, lack of funding to ensure sustainable
management, lack of the National Forest Inventory. With
reference to the plant cultivation and soil resources, the sector
strategies and programmes that have been approved so far
have modestly contributed to the increase of organic matter
in soil, which is the only way to reduce GHG emissions from
agricultural lands.

ES.8.1.7. Waste Sector

Implementation of investment projects directed towards the
establishment of an integral waste recycling and recovery
system, as well as biological and mechanical treatment
and storage thereof require the restructuring of the legal
framework and institutional structures. The lack of solid waste
processing capacity and lack of available land for solid waste
deposits are other impediments on the way to overcoming the
waste management problem.

ES.8.2. Capacity Building Needs in GHG Mitigation
Capacity building needs in GHG mitigation are relevant for
and will be addressed in four dimensions:
a) to carry out studies, research and evaluations on climate
change control;
b) to formulate sector climate strategies and policies;
c) toimplement sector climate strategies and policies;

d) to facilitate participation in negotiation of future climate
agreements at international level.
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In major, the RM has some capacity to address the above-
mentioned aspects, but it needs to be further developed,
including with the assistance of international donors.

ES.8.3. Financial Needs in the Context of Ensuring
Low-Carbon Development

In order to achieve the GHG emissions reduction objectives
in the context of low emissions development two types of
funding have to be available. The first concerns the need to
achieve an adequate level of capacity in GHG emissions
mitigation. The second refers to the amount of investment
needed to implement measures and technologies that lead to
the proposed GHG reductions.

Estimates have shown that over the next five years about us
US$1.2 million would be needed to build the capacity of the
country to address climate change problems, of which circa
US$0.3 million would be needed annually on a permanent
basis, and the remaining amount as a one-time assistance
payment, mainly provided by donors.

As regards the investments needed to implement measures
and technologies leading to GHG emissions reduction,
identified by the RM and which, at the same time, will ensure
the sustainability of the national economy development,
these were determined on the basis of investments planned
to be harnessed for implementing Nationally Appropriate
Mitigation Activities (NAMA) included in the Low Emission
Development Strategy of the Republic of Moldova by the year
2030. The amount of investments needed in this respect is
approximately US$8.6 billion.

ES.8.4. National LEDS and NAMA Implementation
Arrangements

The Republic of Moldova intends to achieve GHG emissions
reduction goals set out in the NDC by promoting the NAMA,
which are identified and set out in the LEDS. The strategy
document also provides for the Action Plan to NAMA
implementation, which will be reviewed every five years.

Monitoring of the strategy implementation will be carried
out by the Ministry of Agriculture, Regional Development
and Environment. The national GHG emissions, as well as
their evolution trends are regularly reported in the National
Communications of the Republic of Moldova to the UNFCC,
and in the national Inventory Reports. Annual monitoring
reports will be developed through the monitoring process, and
assessment and progress reports at every S years. In order to
reduce costs and the time of the staff involved in monitoring,
reporting and verification, the Nationally Appropriate
Mitigation Actions will be monitored by using standard forms.
The entire regulatory framework compliant with the UNFCC
requirements on the development, approval, implementation,
monitoring, reporting and verification of the nationally
appropriate mitigation and adaptation activities will be
drafted by the Ministry of Agriculture, Regional Development
and Environment.
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INTRODUCTION

INTRODUCTION

On March 16, 1995, the Republic of Moldova (RM) ratified
the United Nations Framework Convention on Climate
Change (UNFCCC), followed by the Kyoto Protocol, ratified
on February 13,2003, recognizing thus, the complex influence
of climate change on humankind evolution.

As a developing country, Party to this Convention, the
Republic of Moldova has committed to promote sustainable
development, to contribute to the achievement of the
Convention’s ultimate objective and to assist Annex I Parties
to fulfil their commitments to limit and reduce greenhouse
gas emissions.

In this context should be considered the concerns related
to such areas as: GHG inventories; identifying and
implementing GHG emissions mitigation actions; identifying
and implementing climate change adaptation actions; transfer
of environmentally friendly technologies; improvement of the
national system of observation and environment monitoring
networks; improving information systems for collecting,
processing and data storage; developing, maintaining and
updating databases related to climate change; as well as
various capacity building activities, education, training and
public awareness raising actions within the civil society and
youth regarding the climate change issue.

The Fourth National Communication of the RM to UNFCCC
reflects the degree of compliance with the Convention
provisions nominated nationwide, updated for 2015/2016
years, according to the statistical data available. This Report
has been developed within the Project ,Republic of Moldova:
Enabling Activities for the Preparation of the First Biennial Update
Report and Fourth National Communication under the United
Nations Framework Convention on Climate Change”, initiated
on July 7, 2014 and completed on December 31, 2017,
implemented by the Climate Change Office of the Ministry
of Agriculture, Regional Development and Environment and
the United Nations Environment Programme, with financial
support provided by the Global Environment Facility. The
Report outlines a series of actions in the areas indicated above,
revealing directions for future work and establishing effective
partnerships.

As a signatory Party of the Convention and a country that
has ratified the Kyoto Protocol, the Republic of Moldova is
concerned with analyzing opportunities arising from the
fullest implementation of the flexible mechanisms available
under the Kyoto Protocol, while actively taking part in post-
Kyoto international negotiations, which are currently in
progress.

Extensive information dissemination related to climate change
phenomenon has contributed to a broader awareness rising
within the society, scientific community and decision makers
in the RM. Thus, one can say that the process of completing
the First Biennial Update Report and the Fourth National
Communication strengthened the country’s potential, both
for assessing climate change impact, as well as to promote and
implement strategies, politics, action plans, programmes and
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technologies focused on mitigation the effects caused by such
changes and adapt to new climate conditions.

It should also be noted the need for continuity in this
direction, which would both make it possible for the RM to
engage in global efforts to mitigate climate change, but would
also involve the country’s scientific and technical potential,
qualified professionals in the adaptation process of national
economic, social and environmental components to new
climate conditions.

BUR1 and CN4 helped establish the mitigation targets
included within the Nationally Determined Contribution
(NDC), developed in accordance with Decisions 1/CP.19
and 1/CP.20, in the context of the Paris Agreement (2015)
— an agreed outcome with legal force under the Convention,
applicable to all Parties, in line with keeping global warming
below 2°C.

The GHG reduction targets set out in the Nationally
Determined Contribution of the Republic of Moldova were
subsequently officially approved at national level by the
Government Decision No. 1470 from 30.12.2016 regarding
the approval of the Low Emissions Development Strategy
of the Republic of Moldova by 2030 and the Action Plan
for its implementation (Official Monitor No. 85-91 from
24.03.2017).
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CHAPTER 1: NATIONAL CIRCUMSTANCES

1.1. Physical Context

1.1.1. Geographical Location

The Republic of Moldova (RM), covering an area of 33,846
square km, is located in Central Europe, in the northwestern
Balkans. The RM’s capital city is the municipality of Chisinau
(mentioned in the historical records for the first time in 1436)
with a population of approximately 820.5 thousand people
(NBS, 2017). The RM borders on Ukraine in the North, East
and South and on Romania in the West, with the Western
borderline going along the river Prut (Figure 1-1). The total
length of the RM’s national border is 1,389 km, including 939
km of the border with Ukraine and 450 km of the border with

Romania.

The RM is situated at longitude 28° 50 east and latitude 47°
north. The exact location of the extreme points on the RM’s
territory is as follows: the northernmost point is Naslavcea
(latitude 48° 21’ north and longitude 27° 35’ east); the
southernmost point is Giurgiulesti (latitude 45° 28’ north and
longitude 28° 12’ east) which is also RM’s sole location on the
bank of the Danube; the westernmost point is Criva (latitude
48° 16’ north and longitude 26° 30’ east); the easternmost
point is Palanca (latitude 46° 25’ north and longitude 30° 05’
east). The distance between the extreme points is about 350
km from Naslavcea to Giurgiulesti and only 120 km from the
West to the East at the latitude of the municipality of Chisinau.

The RM is a Black Sea region country. Its southern border
extends almost as far as the Black Sea coast, and the access
to the Black Sea is open for RM through the Dniester estuary
and the Danube.

1.1.2. Relief

The region between the Prut and the Dniester is a part of
the Moldovan Plateau, which starts at the foothills of the
Bukovina Mountain Crest and Moldova’s Sub-Carpathians in
the West and reaches as far as the Dniester in the East. The
southwestern part of the Podol Upland extends along the left
bank of the Dniester. Hills and flatland areas can be observed
next to the upland relief within the framework of those major
relief-forming units. The absolute altitudes are within the
range of 429 m (Balanesti Hills) and 4 m above the sea level in
the Dniester flood land (Palanca).

The relief has contributed to the formation and development
of geographic landscapes and ecosystems - next to the other
geo-ecological, biotic and socio-human factors. The current
geo-ecological complex took shape at the end of the Late
Pleistocene Epoch and in the first half of the Holocene
(Recent) Epoch. The current biotic complex (flora, fauna,
soil) and soils appeared in the second half of the Holocene
epoch.

1.1.3. Climate

The climate of the Republic of Moldova is moderately
continental, characterized by relatively mild winters with little
snow, long warm summers and low humidity. The country
is located in the area where the air masses coming from the
Atlantic Ocean via Western Europe interact and mix with the
air from the extreme continental northeastern regions and
the Mediterranean air from the south-west. Two distinctive
patterns can be observed regarding the territorial distribution

Figure 1-1: Map of the Republic of Moldova.
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of the climatic features in RM: (i) distinct zoning of the
annual rainfall averages which show a decreasing trend from
the North to the South; and (ii) the increase by approximately
100 mm of the multiannual rainfall averages in the upland
regions depending on the neighboring flatland areas.

Table 1-2: Annual Amount of Precipitations and the Number of
Days with Precipitations at Briceni (North), Chisinau (Center)
and Cahul (South) Stations in the RM within1960-2015 periods

Number of days with

Annual amount of

precipitations, mm precipitations 0.1 mm and more
The average annual air temperatures vary between 6.3°C Briceni Chisinau _ Cahul _ Briceni _Chisinau _ Cahul
(1980) in the North to 12.3°C (2007) in the South (Table 1-1). 1960 661 537 435 140 118 102
From 1990 to 2015, the absolute annual temperatures varied 1970 | 747 672 537 150 138 124
from a minimum of -28.0°C (January 2006) and a maximum of 1975 535 483 519 130 105 102
+39.5°C (July 2007). Warm weather lasts about 190 days. 1980 700 712 617 174 151 141
1985 672 593 564 143 124 120
Table 1-1: Average Annual Temperature, the Absolute Annual 1986 463 400 379 121 97 115
Maximum and Minimum at Briceni (North), Chisinau (Center) 1987 619 593 525 174 134 137
and Cahul (South) Stations in the RM within 1960-2015 periods 1988 740 652 569 161 122 135
1 1 1 1
il Absolut'e Annual Absol'ut'e Annual 132(9) iii’ :2(()) ::9 132 zz lg:
Temperature, °C Maximum . Minimum .
Temperature, °C Temperature, °C 1991 655 673 661 161 125 152
Briceni Chisinau Cahul Briceni Chisinau Cahul Briceni Chisinau Cahul 1992 518 417 369 136 111 118
1960 | 84 | 106 | 112 330 | 346 |[343|-21.7 | -17.8 |-161 1993 557 533 537 145 112 111
1970 | 7.9 101 | 103 | 30.5 | 320 |315|-21.8| -19.1 |[-132 1994 456 403 383 127 98 109
1975 | 9.0 108 | 11.0 | 31.0 | 33.0 [340|-144 | -92 |-88 1995 609 702 401 152 120 121
1980 | 6.3 8.3 85 | 311 | 309 |320]-219| -140 |-14.3 1996 835 711 603 150 131 123
1985 | 6.5 8.0 82 | 362 339 | 347 | -250 | -18.7 |-20.5 1997 587 607 813 139 120 123
1987 | 6.5 8.1 85 | 346 | 343 |362|-27.1| -22.8 |-202 1999 S64 184 674 132 Y3 126
1988 | 7.5 9.0 93 | 351 | 361 |360]-179 | -164 |-15.6 2000 %51 437 342 120 ) o4
1989 | 9.3 109 | 109 | 32.6 | 341 |[33.0/-162| -143 |[-137 5001 — 518 500 155 110 107
1990 | 9.5 113 | 114 | 332 | 347 |345|-153 | -148 |-152 002 8 Py 568 8 105 9
1991 | 8.0 94 | 93 | 301 | 319 |306|-214| -187 |-184 3003 ols 159 307 37 ) o1
1992 | 8.5 101 | 102 | 356 | 349 |[357|-164| -119 [-133 2008 s o1 70 145 o 06
1993 | 7.8 94 | 93 | 334 | 353 [346| 202 | -155 [-154
1994 | 9.5 113 | 113 | 347 | 349 |33.6|-240 | -209 |-204 2005 800 638 513 137 132 110
1995 | 84 | 100 | 100 | 332 | 334 | 336|232 | -169 |-174 2006 683 564 367 138 123 105
1996 | 7.1 91 | 91 | 326 | 354 |359] 275 211 [217 2007 618 480 517 131 114 95
1997 | 7.7 94 | 91 | 309 | 324 [328] 222 -186 [-180 2008 773 466 444 146 107 114
1998 | 82 103 | 101 | 345 | 360 |365|-223| -17.6 |-17.4 2009 445 446 405 132 122 101
1999 | 9.2 11.0 | 109 | 33.1 | 361 |344|-165| -145 |[-13.5 2010 960 734 699 159 134 140
2000 | 9.7 112 | 112 | 368 | 385 |392|-190| -156 |-165 2011 439 428 371 120 96 93
2001 | 8.8 103 | 104 | 336 | 36.6 |359]-195| -157 |-162 2012 552 522 595 139 114 103
2002 | 9.5 108 | 11.0 | 345 | 372 |355|-190 | -165 |-186 2013 639 531 716 141 112 110
2003 | 8.6 9.8 |103 | 337 | 357 |[364]|-209| -17.4 |[-179 2014 691 604 611 111 106 116
2004 | 9.0 103 | 109 | 324 | 33.0 [353|-150 | -13.1 |-14.1 2015 382 431 466 111 102 107
2005 | 8.7 10.5 | 108 | 343 | 356 |355|-21.8| -155 [-166
2006 | 8.4 102 | 10.8 | 31.1 33.6 | 362 | -280 | -242 |-22.7 1 .2. Natu ral Resou rces
2007 | 10.1 | 121 | 123 | 366 | 39.5 | 394 | -181| -160 |-15.8
2008 | 9.7 11.3 | 11.8 | 340 | 375 |379]-186 | -153 |-17.0 1.2.1. Land Resources
ig?z Z:g i (1):2 ﬁi izi 2222 ;Z:Z ;3471 ;fz ;T; Republic of Moldova has unique land resources characterized
2011 | 9.1 105 | 106 | 333 | 336 |348|-177 | -160 |-15.1 by: predominant black soils (chernozems) with high
2012 ] 93 112 | 117 374 | 392 [393 2771 222 [-211 prOduCtiVity potential; very high utilization rate (>75 per
2013 94 | 111 [115[ 326 | 333 [341]-164| -129 |-133| cent); and rugged topography (above 80 per cent of the total
2014 | 93 10.9 11.3 | 33.7 36.5 | 352 | -204 | -209 [-19.2 arable land are located on hill slopes)_
2015 | 10.5 | 12.0 | 121 | 364 | 370 |365|-191 | -168 |-17.2

Annual precipitations are decreasing in intensity from North-
West to Southeast. In 1960-201S5 time series, the average annual
precipitations varied between a minimum of 382 mm (2015)
and a maximum of 960 mm (2010) in the North; respectively
from a minimum of 307 mm (2003) and a maximum of 813
mm (1997) in the South (Table 1-2). The number of days with
precipitations (0.1 mm and more) varied from a minimum of
111 (2014-2015) and a maximum of 174 days (1980 and 1987)
in the North, respectively from a minimum of 91 (2003) and a
maximum of 152 days (1991) in the South.

As of January 1, 2016, RM’s total available land amounted
to 3384.6 thousand hectares (NBS, 2016), including 2499.6
thousand ha (73.9 per cent) — of agricultural land; of which
1822.9 thousand ha (53.9 per cent) — arable land, 288.9
thousand ha (8.5 per cent) — perennial plantations; 347.1
thousand ha (10.3 per cent) — hayfields and pastures; 40.6
thousand ha (1.2 per cent) — fallow land; 465.2 thousand ha
(13.7 per cent) - fallow land; 96.7 thousand ha (2.9 per cent)
- rivers, lakes, water basins and ponds and 323.1 thousand ha
(9.5 per cent) — other lands (Table 1-3).
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Table 1-3: Available Land by Category in the Republic of Moldova within 1992-2016, thousand ha

1992 1995 2000 2008 2010 2011 2012 2013 2014 20158 2016
Land - total, including: 3376.0 | 3385.1 | 3384.4| 3384.6| 3384.4| 3384.4| 3384.6 | 3384.6| 3384.6 | 3384.6 | 3384.6
Agricultural land, of which: 2565.9 | 2556.7| 2550.3| 2521.6| 2501.1| 2498.3| 2498.0 | 2497.8| 2500.1 | 2499.7 | 2499.6
Arable land 1736.3| 1758.7| 1813.8| 1840.2| 1816.7| 1812.7| 1810.5| 1814.1| 1816.1| 1817.4 | 18229
Perennial plantations, of which: 474.8 430.7 352.3 297.8 301.0 298.8 298.7 295.3 295.3| 291.7 288.9
Orchards 224.5 208.3 170.8 131.9 132.5 133.3 134.5 135.1 135.8 | 134.5 132.5
Vineyards 215.8 202.6 168.9 158.5 153.5 149.6 147.3 142.6 1412 | 137.5 132.5
Pastures 350.5 365.2 373.9 370.8 352.1 350.4 350.3 348.9 348.0 | 346.4 345.0
Hayfields 4.3 2.1 2.5 2.7 22 2.2 2.0 2.1 2.0 22 2.1
Fallow land 0.0 0.0 7.8 10.1 29.1 34.2 36.5 37.4 387 42.0 40.6
Forest land and areas covered with woody vegetation 421.7 | 4253 | 422.7| 439.5| 462.8| 463.1| 462.7| 4642| 4652| 464.5 | 4652
Rivers, lakes, water basins and ponds 88.7 92.6 95.5 96.8 96.4 99.6 99.5 99.2 96.9| 96.8 96.7
Other lands 299.7 310.5 315.9 326.7 324.3 323.6 324.4 323.4 322.4| 323.6 323.1

Source: Statistical Yearbooks of the RM for 2016, 2014, 2012, 2008, 2003, 1999 and 1994.

According to the General Land Cadaster of the Republic
of Moldova, in 2016, the use of agricultural land by various
landowners was as it follows: 74 state agribusiness enterprises
with a total area of 179.1 thousand ha (8.8 per cent); 75
scientific research and education institutions with a total area
of 20.9 thousand ha (1.0 per cent); 132 of other enterprises
and auxiliary households in state ownership - 72.4 thousand
ha (3.6 per cent); 34.8 thousand lands in the public property
of the administrative-territorial units with a total area of 55.2
thousand ha (2.7 per cent); 2,058 production cooperatives
with a total area of 90.5 thousand ha (4.5 per cent); 152 joint
stock companies with a total area of 32.1 thousand ha (1.6
per cent); 33.7 thousand limited liability companies - 745.5
thousand ha (36.8 per cent); 366.4 thousand peasant farms
- 526.8 thousand ha (26.0 per cent); 788.3 thousand lands
used individually by private owners with a total area of 230.3
thousand ha (11.4 per cent); 35.5 thousand of orchard farms
- 2.6 thousand ha (0.1 per cent) and 96.9 thousand of other
lands with a total area of 72.0 thousand ha (3.5 per cent).

RM’s soil cover is very diverse and comprised of above 745 soil
types. Chernozems (black soils) accounts for approximately
73.7 per cent of the country’s total territory; grey forest soil
(found mainly on elevations with altitudes above 200 m on
the Northern Plateau, on hills along the Dniester and in the
Codrii Zone) accounts for about 9.4 per cent, and brown
forest soil (found on hilltops at altitudes exceeding 300 m,
covered currently or previously with beech, hornbeam and
oak tree forests) - respectively for about 0.6 per cent; alluvial
soils (found in river floodplains and water meadows on recent
alluvial deposits) account for approximately 10.2 per cent; and
deluvial soils (formed on hill slopes and in valleys from soil
particles brought by the land erosion processes) - respectively
about 3.7 per cent; rendzine (soddy-calcareous) soils (formed
on limestone under the influence of the steppe and forest
grass aggregations) — about 1.0 per cent; chernozem-like,
swamp and humus-peaty soils (found in fragments in forest-
steppe zones) — about 0.7 per cent; vertisol soils (formed
predominantly in the steppe and forest-steppe environment,
under grass canopy on the bed of hard clay rock) — about 0.4
per cent; and alkaline (solonetzic) and saline soils account for
about 0.2 per cent of the Republic of Moldova’s total territory.
The extremely high land utilization rate in agriculture
dictates the necessity of rational use, resource conservation,
amelioration and protection of soils from erosion, landslides
and other types of ill-considered human intervention.
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1.2.2. Water Resources

Rivers. There are 3621 rivers and water-springs in the Republic
of Moldova. All of them form part of the Black Sea basin and
can be categorized as follows: the Dniester Basin Rivers, the
Prut Basin Rivers and the southern region rivers falling either
into the Danube estuary or in the Black Sea coastal salt lakes.
The majority of rivers are small. The largest rivers include the
Dniester (1,352 km long, including 657 km in the RM, with the
annual water debit of approximately 2.4 km®), Raut (286 km),
Cogalnic (243 km, including 125 km in the RM), Bac (155 km),
Botna (152 km). The RM’s drainage network densities 0.48 km
per square kilometer on the average, varying between 0.84 km/
km?’in the northern regions and 0.12 km/km?® in the regions on
the left bank of the Dniester. The main water sources feeding
the rivers are snowfalls and rainfalls, whereas the groundwater
plays only a minor role. The majority of precipitations occur in
the form of rainfall, whereas snow accounts for as little as 10 per
cent of the total precipitations. High water levels are observed
in spring due to the melting snow (40-50 per cent of the annual
flow). In summer the water levels in rivers - and in particular
in small rivers — can rise considerably after storm rainfall,
sometimes causing disastrous floods.

Lakes. There are approximately 60 natural lakes in the
Republic of Moldova. Most of them are lakes located in the
high-water beds of the rivers Prut (Beleu, Rotunda, Fontan)
and Dniester (Old Dniester, Cuciurgan). In addition, there
are above 3,500 water storage ponds created and maintained
for diverse economic purposes (such as irrigation, fishing,
recreation, industrial and household needs, protection from
floods). Large water-storage reservoirs have been created for
hydropower plants: Costesti-Stinca (735.0 mill. m*) on the
river Prut jointly with Romania; and Dubasari (277.4 mill.
m?) on the Dniester river.

Groundwater. Groundwater has a special role in the surface
water balance in the RM. They participate actively in the
hydrological cycle as a component of the ground water
debit. The distribution of the available ground waters is
not even across the country, because their major portion is
concentrated in the high-water beds of the Dniester and the
Prut. The water supply capacity of the ground water-bearing
horizons decreases with the increasing distance to those rivers.

The country has 17 horizons and water systems of various ages
and uneven distribution®. Six of these water horizons are more

* <http://moldova-suverana.md/article/apa-este-dimensiunea-ecologic-fundamental-a-existenei_423>.
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important: the alluvial horizon dating back to the Quaternary
Epoch (22 mil m®), the Middle Sarmatian horizon (110 mil.
m?), the Early Sarmatian and the Badenian water system (770
mil. m?), the Cretaceous (110 mil. m?), the Late Sarmatian
and the Pontian horizon (44 mil m?®). In most water horizons,
circa S50 per cent presents potable properties, except for the
phreatic horizon — 20-30 per cent. Groundwater reserves are
around 1,100 mil m? while those approved for economic needs
represent circa 255000 m® per day. About 6,200 artesian wells
and circa 250 thousand fountains fed from groundwater wells
supply circa 40 per cent of rural population, which provides
1811 thousand m®/day confirmed groundwater reserves. Of
the total national groundwater resources, only 50 per cent can
be used for drinking purposes without prior treatment.

Mineral Waters. Currently, in the RM, about 50 types of
mineral waters in circa 170 mineral water springs are approved
for use and certified, but about half of them (particularly,
because fluoride and hydrogen sulphide content exceeds
by 10 and respectively 8 times the maximum permitted),
are not operating®. Of these, circa 25 mineral water springs
(Varnita-III, Branesti, Purcari, Edinet-II, Micauti, Cotiujeni,
Orhei, Balti-III, Ialoveni, etc.), including therapeutic mineral
water springs (Source no. 3 from Gura Cainarului village)
are new springs, appreciated because of the last years
prospections. Water mineralization levels vary between
1 and 10 g/dm?®. Mineral water springs are typical for the
southern and northeastern regions of the country, containing
hydrocarbonates and hydrocarbonates-sulfates prevailing the
sodium and calcium cations. Their water contains hydrogen
sulphide (30-80 mg/dm?), iodine (17-26 mg/dm?), bromine
(132-139 mg/dm?®) and other chemical elements (lithium,
radon, strontium, boron).

Industrial Waters. The industrial ground water available in
the RM contains less-common extractable chemical elements,
with the waters containingiodine, bromine, strontium, cesium,
rubidium, boron and helium being the most widespread.
The highest concentration of chemical elements in the water
with mineralization levels of 70-100 g/dm? is 60 mg/dm? for
iodine; 360 mg/dm?® for bromine; 380 mg/dm? for strontium;
1.0 mg/dm?® for cesium; 3 mg/dm? for rubidium; and 15.0
ml/dm?for helium.

Thermal Waters. Thermal water is common in the high-water
bed of the Prut and in the southern regions of the RM. The
water temperature is 20-80°C, and the water debit of the wells
is 10-100 m® per day.

1.2.3. Biological Resources

Flora. The RM’s geographic location, climate and relief
have pre-conditioned the development of extremely various
vegetation with a large number of species; currently the
country’s flora comprises about 5,638 species: superior plants
~2,014 species (vascular plants — 1,856 species (pteridophytes
— 25 species, gymnosperms — 1 specie, angiosperms — 1830
species), respectively bryophytes (mosses) — 158 species);
inferior plants — 3,624 species (lichens — 124 species and algae
— 3,500 species). The ecosystems which have the richest flora
composition include: the forest (above 850 species), steppe

+ <http://lex justice.md/index.php?action=view&view=doc&lang=1&id=352740>.

(above 600 species), high-water basin (about 650 species),
petrophyte (circa 250 species), water and swamp (about 160
species) systems. In the Republic of Moldova, there are also
1200 species of fungi and 836 species of macromycetes.

In terms of landscape, the RM’s territory is located in two
natural zones — wooded steppe and steppe. The steppe zone
comprises the fields and elevations in the regions to the south
of the Codrii Upland and to the south and east of the Tigheci
Hills. In addition to the above, the steppe flora can be found
also in the North - in the Cubolta Upland, in the Ciulucuri
Hills and in the Middle Prut Upland.

Most of the steppe regions are used currently in agriculture;
and therefore the typical steppe flora represented by mat-
grass, feather grass, fescue and diverse other grass types has
persisted solely on small hill slope areas with old landslides
or on more inclined erodible slopes. Of the total number of
steppe plant species, 18 have been included in the Red Book
of Moldova, including 9 species (Astragalus dasyanthus Pall.,
Belevallia sarmatica (Georgi) Woronow, Bulbocodium versicolor
(Ker.-Gawl.) Spreng., Colchicum triphyllum G.Kunze, C. Fominii
Bordz., Galanthus elwesii Hook. fil., Ornithogalum amphibolum
Zahar., O. oreoides Zahar., Stembergia colchiciflora Waldst. et
Kit.), which are also included in the Red Book of Ukraine
(1996) and in Romania’s Red List of superior plants (1994).

The forest flora can be found - in addition to the steppe
regions - in the wooded steppe zone, on higher hills more
frequent in the Codrii Region. The deciduous forests typical
of the Central Europe prevail and account for 97.9 per cent
(including Quercus spp. — 39.6 per cent, Robinia spp. — 36.1
per cent, Fraxinus spp. — 4.6 per cent, Carpinus spp. — 2.6 per
cent, Populus spp. — 1.6 per cent), whereas resinaceous forests
account for as little as 2.1 per cent.

The country’s forest ecosystems include 45 native species of
trees, 81 native species of shrubs and 3 native species of forest
vines (lianas). The most common native woody plant species
found in our forests include: English Oak (Quercus robur),
Durmast Oak (Quercus petraca), Pubescent Oak (Quercus
pubescens), Common Ash (Fraxinus excelsior), European
Hornbeam (Carpinus betulus), European White Elm (Ulmus
laevis), Sycamore Maple (Acer pseudoplatanus), Small-Leaved
Linden (Tilia cordata), European Weeping Birch (Betula
pendula) and European Beech (Fagus sylvatica).

Fauna. The RM’s fauna is relatively rich and manifold. There
are above 15.0 thousand species of animals in Moldova,
including 461 species of vertebrates and above 14 thousand
species of non-vertebrates. The vertebrates include 70 species
of mammals, 281 bird species, 14 reptile species, 14 amphibian
species and 82 fish species. Birds are highest in number among
the vertebrates (281 species and subspecies), and insects -
among non-vertebrates (above 12 thousand species).

The most widespread native species of mammals include:
brown long-eared bat (Plecotus auritus), hedgehog (Erinaceus
europaeus), European mole (Talpa europaea), common shrew
(Sorex araneus), noctule bat (Nyctalus noctula), red squirrel
(Sciurus vulgaris), brown hare (Lepus europaeus), European
ground squirrel (Citellus citellus), spotted squirrel (Citellus
suslicus), house mouse (Mus musculus), Norway rat (Rattus
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norvegicus), wood mouse (Apodemus sylvaticus), yellow-
necked mouth (Apodemus flavicollis), red fox (Vulpes vulpes),
European roe deer (Capreolus capreolus), wild boar (Sus
scrofa), Eurasian badger (Meles meles), beech marten (Martes
foina), Buropean polecat (Mustela putorius), and least weasel
(Mustela nivalis). Rare and endangered species are protected
by the law; 116 animal species have been entered in the Red
Book of Moldova (the edition 0of2001), including 14 mammal
species, 39 bird species, 8 reptile species, 1 amphibian species,
12 fish species, 1 Cyclostomata species, 37 insect species, 1
Crustacean species and 3 Mollusc species.

The mammals populate mostly the forest ecosystems — 47
species, meadows — 33 species and agricultural ecosystems
— 25 species, while the birds populate mostly the water
ecosystems — 109 species, the forest — 106 species, agricultural
ecosystems — 76 species, steppe — 45 species and petrophyte
ecosystems — 23 species.

There are five natural reservation established for scientific
research purposes with the total area of 19.4 thousand ha in
the Republic of Moldova. Two natural forest reservations
— “Codrii” and “Plaiul Fagului” — are located in the central
regions of Moldova; two more reservations — “Prutul de
Jos” and “Padurea Domneasca” — in the Prut valley; and the
fifth reservation — “lagorlic” (Dubasari district) — has been
established to protect and study the unique water ecosystem
of the Dniester river.

1.2.4. Mineral Resources

The most popular minerals used in the Republic of Moldova
are: (1) carbonate strata rocks dating back to the Early
Sarmatian and Badenian Epoch - used in construction of
industrial facilities and housing, cement production, sugar
refining, road construction, as additives to animal feed, etc.;
(2) clint rocks (siliceous limestone, diatomite/kieselgur,
fossil meal/tripoli) - used in food industry, production of
artificial leather, paper, thermal and electro-thermal materials,
etc.; (3) clay rocks (slate clay, bentonite clay, ordinary clay)
- used in production of cement, ceramite, bricks, tiles and
ceramic pipes; (4) sand and broken stone (gravel) - used in
the manufacture of glass, concrete, in the various construction
sectors including road construction; (S) sulphate rocks
(gypsum) - used in construction, medicine, pharmaceutics;
(6) crystal rocks (gabbro, granite, gabbro-norite) - used
in production of ferro concrete, in road construction; (7)
caustobioliths (oil, gas, brown coal) available in insignificant
quantities in the South (Valeni, Victorovca, Vladiceni).

Mineral resources in the Republic of Moldova are extracted
from 415 deposits, of which only one third operate. The
country holds industrial reserves of about 400 million tons
of gypsum, sand for glass production, tripoli, diatomite and
1500 million m? of stone, gravel, limestone, clay, while non-
metallic minerals are extracted from 900 local quarries Also, 37
deposits are being prepared for use, 230 represent exploitable
reserves while 21 are not intended for exploitation.

The most common used minerals are carbonate, siliceous and
clay rocks, as well as gravel and sand, sandstones, gypsum,
granite and gabbro. The limestone and clay are the most used
mineral resources in the construction industry.
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In 2015, the volume of calcareous stones extraction used
for carving or construction represented 279.4 kt, while the
volume of other types of rocks used with a similar purpose
— about 6,384 kt. Gypsum, another widely used mineral
reached, in 2013, an extracted volume of 369.2 kt.

Other minerals, widely used in the Republic of Moldova, are
granite, sand and gravel-sand used for mortar and concrete
production in construction. In 2015, it was recorded a
total extraction volume of: sand — 1,599.9 kt; broken stone
(gravel), boulders and flint — circa 2,717.1 kt, while sand and
gravel mix, respectively, - circa 1,087.8 kt. Most of the minerals
are extracted from open mines, and only certain limestone
varieties are mined from stone quarries (underground
galleries).

Modest reserves of hydrocarbons have been identified in the
Southern regions of the country, such as oil (Valeni, Cahul
district), natural gas (Victorovca, Cantemir district) and
brown coal (Etulia, UTA Gagauzia). According to official
estimates, oil reserves represent circa 2.1 million tons while
natural gas — about 960 million m>. As a result, in 2015, circa
7 kt of oil was extracted from Valeni oil fields and about 89
thousand cubic meters of natural gas were extracted from
Victorovca gas fields.

1.3. Administrative-Territorial Organization,
Population and Human Development

1.3.1. Administrative-Territorial Organization

According to the Law No. 764 as of 27.12.2001 on the
administrative territorial organization, the Republic of
Moldova is divided into 32 districts (rayons), S municipalities
and 2 administrative-territorial units (Figure 1-2).

In most districts (Anenii Noi, Basarabeasca, Briceni, Cahul,
Cantemir, Calarasi, Causeni, Cimislia, Criuleni, Donduseni,
Drochia, Edinet, Falesti, Floresti, Glodeni, Hincesti, Ialoveni,
Leova, Nisporeni, Ocnita, Orhei, Rezina, Riscani, Singerei,
Soroca, Straseni, Soldanesti, Stefan Voda, Taraclia, Telenesti,
Ungheni) the administrative center is located in a town, and
only the district of Dubasari has the Cocieri commune as its
center. By January 1, 2017, the number of population in the
districts varied between a minimum of 28.2 thousand people
(Basarabeasca district) to a maximum of 124.8 thousand
people (Orhei district).

In the Republic of Moldova municipalities are urbanized
areas, which play a significant role in the nation’s economic,
social-cultural, scientific, political and administrative life,
with relevant industrial, commercial, health care and cultural
facilities as well as educational establishments. In most cases,
municipalities are an agglomeration of several settlements.
For example, the municipality of Chisinau, which is the capital
city of the Republic of Moldova, comprises 35 settlements,
which include § city districts, 6 towns and 12 communes
(the latter comprising the total of 26 settlements). The other
4 municipalities are: Balti, Comrat, Tiraspol and Bender

(Tighina).

The purpose of dividing the territory of the country into a
number of administrative territorial units is to ensure the
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Figure 1-2: Administrative-Territorial Map of the Republic of Moldova.

execution of the principles of local autonomy, decentralize
public services, electiveness of the local public administration
authorities, and the access for the citizens to the elected
authorities and to the advice on the local problems and issues
of particular interest. All local problems and issues fall within
the authority and powers of the local administrative councils,
which are elected. The prefects and mayors for the districts
and municipalities are nominated by the local administrative
councils and appointed by the President of the Republic of
Moldova.

There are two administrative-territorial units in the Republic of
Moldova: the Administrative-Territorial Unit Gagauzia (ATU
Gagauzia) and the administrative-territorial units on the left
bank of the Dniester (ATULBD). The area of ATU Gagauzia
is approximately 3000 km? (162.0 thousand people)’, while
the area of ATULBD is respectively about 4163 km? (475.7

thousand people)®.

5 <https//statbank.statistica.md/pxweb/pxweb/r0/20%20Populatia%20si%20procesele%20d 20920Populatiat205i%20
procesele%20demografice_POP010/POP010300reg px/ rxid=2345d98a-890b-44359-bb1f-9b565£99b3b9>
© <http://mer.gosp d hba-statistiki/infc hegodnik d j-sluzhby-statistiki.html>.
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Since the collapse of the Soviet Union (USSR), the
administrative-territorial units on the left bank of the Dniester
started promoting the separatist policy in respect of the RM’s
centralized public administration authorities. Currently, the
official authorities of the Republic of Moldova monitor that
area only partially.

1.3.2. Population

As of 01.01.2016, the population of the RM was 4030.3
thousand people, with the density of approximately 119.1
persons per square kilometer. Thus, numerically the Republic
of Moldova outruns such European countries as Lithuania,
Ireland or Slovenia.

During 1990-201S, the population decreased by about 7.6
per cent or by 331.3 thousand people. That decrease was
caused by the negative natural balance as well as the negative
external migration flow balance. The above dynamics resulted
in the decrease in the average population density from 129.2
persons per square kilometer in 1990 down to 119.1 persons
per square kilometer at the end of 2015. However, even in
such conditions the density of population in the Republic of
Moldova significantly exceeds the average population density
in Europe and the world average.

Females prevail with 52.2 per cent in the nation’s population,
as opposed to 47.8 per cent of males in the total population.
This clear misbalance with prevalence of females in the
population structure by gender has rated the Republic of
Moldova among the top 10 states worldwide according to that
indicator, thus impacting adversely the nation’s demographic
development. The majority of the population is concentrated
in the rural areas. The existing 1614 rural settlements have
2,190.4 thousand residents or 54.3 per cent of the total
population, averaging about 1400 residents per settlement.
The urban population is 1,839.9 thousand residents or 45.7
per cent. The urbanization rate is among the lowest in Europe.
Urban settlements are small in size, with about 27 thousand
residents on the average, and only 8 thereof can boast the
population exceeding 33 thousand residents: Chisinau (820.5
thousand people), Balti (151.2 thousand people), Tiraspol
(128.2 thousand people), Bender (Tighina) (83.8 thousand
people), Ribnita (44.8 thousand people), Cahul (39.5
thousand people), Ungheni (38.3 thousand people), Soroca
(37.6 thousand people) and Orhei (33.9 thousand people).

According to the data of the 2014 population census held
separately in the areas on the right bank of the Dniester and
in the administrative-territorial units on the left bank of the

Table 1-4: Resident Population by the Main Nationalities in the Republic of Moldova (according to the 2004 and 2014 population

census data)

in % compared to total

in % compared to total population

Population population who declared the ethnicity
2004 2004 2014 2004 2014
Total population on the Right Bank of Dniester River 3383332 2804 801 100.0 100.0 X x
Population who declared ethnicity, including: 3369312 2754719 99.6 98.2 100.0 100.0
Moldovans 2 564 849 2068 058 75.8 73.7 76.1 75.1
Ukrainians 282 406 181035 8.3 6.5 8.4 6.6
Russians 201218 111726 5.9 4.0 6.0 4.1
Gagauz 147 500 126 010 4.4 4.5 4.4 4.6
Romanians 73276 192 800 2.2 6.9 2.2 7.0
Bulgarians 65 662 51867 1.9 1.8 1.9 1.9
Gypsies 12271 9323 0.4 0.3 0.4 0.3
Other 22130 13900 0.7 0.5 0.7 0.5
Population who refused to declare ethnicity 14 020 50082 0.4 1.8 X X
Total population on the Left Bank of Dniester River 555347 475 665 100.0 100.0 x x
Population who declared ethnicity, including: 538 148 409 548 96.9 86.1 100.0 100.0
Moldovans 177 382 135 565 31.9 28.5 33.0 33.1
Ukrainians 160 069 108 927 28.8 22.9 29.7 26.6
Russians 168 678 138419 30.4 29.1 31.3 33.8
Bulgarians 13 858 11416 2.5 2.4 2.6 2.8
Gagauz 4096 5232 0.7 1.1 0.8 1.3
Byelorussians 3811 2378 0.7 0.5 0.7 0.6
Germans 2071 0.4 0.0 0.4 0.0
Jews 1259 0.2 0.0 0.2 0.0
Transdniesters 952 0.0 0.2 0.0 0.2
Other 6924 6659 12 14 13 1.6
Population who refused to declare ethnicity 17 199 66117 3.1 13.9 X X
Total population in the Republic of Moldova 3938679 3280466 100.0 100.0 x x
Population who declared ethnicity, including: 3907 460 3164267 99.2 96.5 100.0 100.0
Moldovans 2742231 2203623 69.6 67.2 70.2 69.6
Ukrainians 442 475 289962 11.2 8.8 11.3 9.2
Russians 369 896 250 145 9.4 7.6 9.5 7.9
Gagauz 151 596 131242 3.8 4.0 3.9 4.1
Romanians 73276 192 800 1.9 5.9 1.9 6.1
Bulgarians 79 520 63283 2.0 1.9 2.0 2.0
Gypsies 12271 9323 0.3 0.3 0.3 0.3
Other 32384 21511 0.8 0.7 0.8 0.7
Population who refused to declare ethnicity 31219 116 199 0.8 3.5 X x
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Dniester, Moldavians / Romanians accounted for about 73.1
per cent of the country’s population (64.5 per cent in 1989),
Ukrainians — 8.8 per cent (13.8 per cent in 1989), Russians
— 7.6 per cent (13.0 per cent in 1989), Gagauz — 4.0 per cent
(3.5 per cent in 1989), Bulgarians — 1.9 per cent (2.2 per cent
in 1989), Gypsies — 0.3 per cent (0.3 per cent in 1989), other
nationalities — 0.7 per cent (1.3 per cent in 1989) (Table 1-4).

1.3.3. Demographic Situation

Within 1990-2016 periods, the demographic processes
registered a distinctive negative development pattern
(Table 1-5), which showed itself in the general instability
of demographic indicators and phenomena as well as falling
birth rate, growing mortality, depopulation, demographic
ageing etc.

Table 1-5: The Dynamic of Demographic Indicators on the
Right Bank of Dniester within 1990-2016

BI;::;S Deceased MI;:f;l:itty BN::::: Marriages Divorces
1990 77085 42427 1482 34658 40809 13135
1991 72020 45849 1441 26171 39609 13879
1992 69654 44522 1294 25132 39340 14821
1993 66179 46637 1437 19542 39469 14468
1994 62085 51514 1422 10571 33742 13811
1995 56411 52969 1214 3442 32775 14617
1996 51865 49748 1065 2117 26089 13440
1997 | 45583 42957 901 2626 22106 10153
1998 41332 39922 738 1410 21814 10156
1999 38501 41315 714 -2814 23524 8913
2000 36939 41224 681 -4285 21684 9707
2001 36448 40075 597 -3627 21065 10808
2002 35705 41852 528 -6147 21865 12698
2003 36471 43079 522 -6608 24961 14672
2004 38272 41668 464 -3396 25164 14918
2005 37695 44689 468 -6994 27187 14521
2006 37587 43137 442 -5550 27128 12594
2007 37973 43050 428 -5077 29213 13923
2008 39018 41948 473 -2930 26666 12601
2009 40803 42139 493 -1336 26781 11884
2010 40474 43631 476 -3157 26483 11504
2011 39182 39249 431 -67 25900 11120
2012 39435 39560 387 -125 24262 10637
2013 37871 38060 359 -189 24449 10775
2014 38616 39494 372 -878 25624 11130
2015 38610 39906 375 -1296 24709 11199
2016 37394 38489 353 -1095 21992 10605

Source: <http://statbank statistica.md/pxweb/Database/RO/02%20POP/POP02/POP02.asp>

For example, the 2016 birth rate — 10.5%o (a significant
decrease in comparison with the 1990 rate of 17.7%o) was
slightlylower the mortality rate — 10.8%o (increasing compared
to 1990 — 9.7%o). The infant mortality rate remained among
the highest in Europe (9.4 %o) but was lower than the 1990
figures (19.0%o). Between 1999 and 2010, the natural balance
of the population was profoundly negative, while within
2011-2016 periods, it varied insignificantly around 0.0%o
(2011-2012) and -0.3%o0 (2015-2016) (in 1990 the natural
population growth represented 8.0%o).

That dynamics has resulted, among other things, in the
demographic ageing of the population, which shows itself as
the reduced portion of the young and the increased portion of
the elderly. During 1990-2016, the share of population aged
under 15 decreased from 27.9 per cent in 1990 to 17.0 per
cent in 2016, and the age group of persons above 57/62 years
increased, respectively, from 12.6 per cent in 1990 up to 18.5
per cent in 2016 (Table 1-6).

During 1990-2016, the ‘average life expectancy at birth’
indicator somewhat increased - from 68.0 years in 1990, to
72.2 years in 2016 (the respective indicator increased from
63.9 years to 68.1 years for males and from 71.9 years to 76.2
years for females) (Table 1-7).

The values of this particular indicator are relatively modest - as
opposed to other countries, thus rating the RM among the Jast
in Europe on the force of those levels.

1.3.4. Public Health

It is believed that the state of public health is determined by
four major groups of factors: life style (accounting for 50-
SS per cent), the environmental situation (20-25 per cent),
genetics (15-20 per cent) and the effectiveness of the health
care and preventive health care facilities (8-10 per cent). The
nature of the environmental factors affecting public health
may be chemical, physical, biological, psychological, genetic,
cultural, or behavioral.

The current environmental situation in the RM cannot be
characterized as the one contributing to healthy and long
life. The main problems are caused by the negative impact of
polluted air, water, soil and food on human health. The neglect
of the public health problems - in particular in the rural areas,
which are caused by the environmental factors, threatens with
severe consequences for the public as well as for the national
economy. During 2005-2016, the overall mortality rates
tended to increase (Table 1-8).

Table 1-6: The RM'’s Population by Age, Area and Sex, at the end of 2016, on the Right Bank of Dniester

Total Urban Rural
Total by Sex Males  Females TotalbySex Males  Females Total by Sex Males Females
Total, thousand people 3550.9 1707.4 1843.5 1516.8 711.2 805.6 2034.0 996.2| 1037.9
Under the working age (0-15 years) 604.1 3113 292.8 220.4 114.5 105.9 383.7 196.8 186.9
Working age (16-56/61 years) 22914 1191.7 1099.7 1012.7 509.7 503.0 1278.7 682.0 596.7
Above the working age (57/62 years) 655.3 204.3 451.0 283.7 87.0 196.8 371.6 117.4 254.2
Total, % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Under the working age (0-15 years) 17.0 18.2 15.9 14.5 16.1 13.1 18.9 19.8 18.0
Working age (16-56/61 years) 64.5 69.8 59.7 66.8 71.7 62.4 62.9 68.5 57.5
Above the working age (57/62 years) 18.5 12.0 24.5 18.7 12.2 24.4 18.3 11.8 24.5

Source: <http://statbank statistica.md/pxweb/pxweb/ro/20%20Populatia%20si%: 20920Populatia%20si%:

__ POP010/POP010600.px/ 2rxid=2345d98a-890b-4459-bb 1£-9b565f99b3b9>
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Table 1-7: Average Life Expectancy at Birth by Area on the Right Bank of Dniester 1990-2016, years

Total Urban Rural
Total by Sex Males Females Total by Sex Males Females Total by Sex Males Females
1990 68.0 63.9 71.9 70.2 66.6 73.5 66.9 63.4 70.3
1991 67.7 64.3 71.0 69.6 66.1 72.8 66.2 62.5 69.7
1992 68.0 63.9 71.9 69.7 65.4 73.8 66.6 62.3 70.6
1993 67.5 63.9 70.9 69.7 65.4 73.8 66.6 62.3 70.6
1994 66.1 62.3 69.8 67.5 63.4 71.5 64.9 61.1 68.5
1995 65.8 61.8 69.7 67.3 63.3 71.3 64.6 60.7 68.5
1996 66.7 62.9 70.4 67.3 63.3 71.3 64.6 60.7 68.5
1997 66.6 62.9 70.3 67.6 63.6 71.6 65.9 62.2 69.6
1998 67.8 64.0 71.4 68.4 64.5 72.3 67.3 63.5 70.9
1999 67.4 63.7 71.0 68.4 64.6 722 66.8 63.1 70.3
2000 67.6 63.9 71.2 68.8 65.0 72.6 66.8 63.1 70.4
2001 68.2 64.5 71.8 69.6 65.7 73.6 67.3 63.6 70.9
2002 68.1 64.4 71.7 69.7 65.9 73.7 67.1 63.4 70.7
2003 68.1 64.5 71.6 69.8 66.3 73.4 67.1 63.3 70.8
2004 68.4 64.5 72.2 70.4 66.6 74.2 67.4 63.4 71.4
2005 67.9 63.8 71.7 70.0 66.1 74.0 66.5 62.4 70.6
2006 68.4 64.6 722 70.4 66.5 74.1 67.2 63.3 71.1
2007 68.8 65.0 72.6 70.5 66.4 74.3 67.8 64.2 71.5
2008 69.4 65.6 73.2 71.2 67.1 75.1 68.2 64.6 72.0
2009 69.3 65.3 73.4 71.5 67.5 75.3 68.0 64.0 722
2010 69.1 65.0 73.4 72.0 67.8 76.3 67.4 63.4 71.7
2011 70.9 66.8 74.9 73.2 69.1 77.2 69.5 65.5 73.6
2012 71.1 67.2 75.0 73.5 69.3 78.0 69.6 65.8 73.5
2013 71.9 68.1 75.6 74.0 70.1 77.6 70.5 66.8 74.3
2014 71.5 67.5 75.4 74.1 70.4 77.5 69.8 65.8 74.0
2015 71.5 67.5 75.5 74.1 70.1 77.8 69.9 65.9 74.1
2016 722 68.1 76.2 75.0 71.3 78.4 70.3 66.2 74.7
1990-2016, % 6.2 6.7 5.9 6.9 7.1 6.7 5.1 4.5 6.3
Source: <http://statbank.statistica.md/ pxweb/ pxweb/r0/20%20Populatia%20si%20p 1e%20d 20%20Populatia%20si% 19620d .__POP020/POP020700.px/rxid=2343d98a-890b-4459-bb1£-9b565099b3b9>

Table 1-8: The Mortality Rates on the Right Bank of Dniester, during 2005-2016, by Disease Classes, per 1000 Residents

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Disease classes - total 678.5 | 655.3| 664.9 | 685.5| 736.3 | 736.0 | 759.3 | 753.5| 770.1 | 772.1| 796.7 | 811.7
Infectious and parasitic diseases 39.0| 369| 374| 46.5| 379| 381| 358| 34.6| 341 33.7| 332| 327
Tumors 20.6 20.7 214 22.3 23.7 26.3 25.9 21.2 20.6 21.1 21.2 21.8
Endocrine, nutritional and metabolic diseases 267 27.6| 286| 29.6| 308| 35.6| 400| 454| 519| S564| 60.6| 650
.Diseas.es ofthfz blood and bloofl forming organs and certain disorders 14o| 138| 40| 137] 138] 140| 149| 148| 134| 140| 139] 135
involving the immune mechanism

Mental and behavioral disorders 44.4| 45.5| 44.6| 485| 46.7| 435| 464| 463 | 464| 449| 424| 427
Diseases of the nervous system and sense organs S43| 49.7| 481| 47.8| 492| 509| S3.6| S557| 520| S1.3| S12| 507
Diseases of the circulatory system 92.3| 98.8| 1102 | 116.2| 1234 | 125.0| 132.5| 141.7| 151.5| 160.4| 163.9 | 183.8
Respiratory diseases 132.0| 121.0| 119.8| 111.4| 155.7| 130.9| 149.1| 127.9| 144.8| 136.4| 155.8 | 154.1
Intestinal diseases 809 | 783| 808| 823| 880| 932| 973| 954| 927 932| 935| 8938
Diseases of the genitourinary system SL1| 470| 46.6| 47.1| 483| 489| S1.2| S542| 522| S83.5| S19| 515
Complications of pregnancy, childbirth and the puerperium 42.1| 36.7| 360| 41.6| 43.5| 489| 50.6| S0.7| 47.6| 46.7| 46.0| 414
Diseases of the skin and subcutaneous tissue 30.1| 27.3| 263| 244| 234 241| 225| 23.6| 206| 199| 199 19.7
Osteoarthritis, muscle and connective tissue diseases 2991 299 306| 312| 31.8| 339| 353| 392| 372 39.5| 41.1| 408
ionllgrenri;tlaiiiesmalformatlons, deformations and chromosomal 37 3.7 3.5 16 34 38 40 42 43 42 42 42
Traumas, intoxications and other consequences of external causes 42.7| 40.6| 386| 459| 449| S524| 349| 364| 342| 297 30.1| 289

Source: <http://statbank statistica.md/pxweb/pxweb/r0/30%208 20sociala/30%

The mortality breakdown analysis has demonstrated that
diseases of the circulatory system are the main cause of
death (22.6 per cent), followed by respiratory diseases (19.0
per cent), intestinal diseases (11.1 per cent), endocrine,
nutritional and metabolic diseases (8.0 per cent), followed by
diseases of the genitourinary system (6.3 per cent), diseases
of the nervous system and sense organs (6.2 per cent), mental
and behavioral disorders (5.3 per cent), complications of
pregnancy, childbirth and the puerperium (5.1 per cent),
osteoarthritis, muscle and connective tissue diseases (5.0 per
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cent), infectious and parasitic diseases (4.0 per cent), traumas,
intoxication and other consequences of external causes (3.6
per cent), tumors (2.7 per cent), diseases of the skin and
subcutaneous tissue (2.4 per cent) and diseases of the blood
and blood forming organs and certain disorders involving the
immune mechanism (1.7 per cent).

According to the data provided by the Ministry of Health,
Labor and Social Protection, in 2016, the mortality rate
increased on several infectious diseases such as: viral hepatitis
— by 2.2 times (837 cases in 2016 compared to 379 cases in
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2015), epidemic parotiditis — by 159.1 per cent (105 cases in
2016 compared to 66 casesin 2015) and varicella - cu 136.4%
(10891 casesin 2016 compared to 7987 cases in 2015). At the
same time, in 2016 a decreasing trend was recorded regarding
the number of bacterial dysentery (81 cases in 2016 compared
to 111 cases in 2015), tuberculosis of the respiratory organs
(2325 cases in 2016 compared to 2413 cases in 2015),
flu (1642 cases in 2016 compared to 1965 cases in 2015),
syphilis (1501 cases in 2016 compared to 1809 casesin 2015),
pediculosis (2546 cases in 2016 compared to 3148 cases in
2015) etc.

Within the structure of infectious diseases, the most widely
spread remain the acute respiratory infections. In 2016, per
100 thousand people, on average there were 7.9 thousand
cases of acute respiratory diseases, the highest incidence being
recorded in Balti and Chisinau municipalities, respectively
with 18.8 thousand cases and 12.2 thousand cases per 100
thousand people. In comparison, the situation in the territory
was as follows: Anenii Noi — 11.5 thousand cases per 100
thousand people, Singerei and Criuleni with — 9.7 thousand
cases etc.

Nearly every second case of multiple-site acute respiratory
infections is recorded on children. The highest incidence was
recorded in Chisinau municipality — (64.4 thousand or 50.1
thousand cases per 100 thousand people), mun. Balti (21.1
thousand or 84.2 thousand cases per 100 thousand people),
districts Anenii Noi (6.9 thousand or 40.8 thousand cases per
100 thousand people), Hincesti (6.1 thousand or 23.9 thousand
cases per 100 thousand people), Ialoveni (5.9 thousand or
26.9 thousand cases per 100 thousand people), Ungheni (5.7
thousand or 22.0 thousand cases per 100 thousand people) etc.

It is recorded a decrease in the case of “socially constructed”
diseases, in particular regarding pediculosis and gonococcal
infections, with 602 and, respectively, 160 cases.

In 2016, there were recorded 603 HIV cases or with 29 more
than in 2018, the overall HIV incidence is 16.9 cases per 100
thousand people (16.2 cases in 2015). At the same time, 241
AIDS cases were recorded.

To be noted that between 2000 and 2015, the overall
mortality rate varied significantly. The overall mortality rate is
an integral indicator among those defining the state of public
health. The mortality breakdown analysis has demonstrated
that in 2015, the cardiovascular pathologies was still the main
cause of death (57.7 per cent), followed by tumors (15.1 per
cent), intestinal diseases (9.4 per cent), traumas, intoxication
and other consequences of external causes (6.9 per cent) and
respiratory diseases (4.6 per cent) (Table 1-9). It should be
noted that during 2000-201S the rates of mortality, caused by
tumors tended to increase.

The mortality rates by region are not uniform, registering
dramatic differences between the regions. In 2015, the lowest
mortality rates were reported in the municipality of Chisinau
and in Balti, whereas the highest rates in Donduseni, Briceni,
Edinet, Drochia, Riscani, Floresti, Glodeni, Ocnita, Soldanesti
and Rezina. In the recent years, the Republic of Moldova has
made considerable efforts to improve the national public
health situation.

Table 1-9: The mortality rates in the RM (Right Bank of Dniester
River) during 2000-2015, by the main cause of death (per 100
thousand residents)

3,5 B, gy EE

@S ¢ & =] 28

(=] :.'.; é o=} i S E
2000 125.0 632.0 69.4 103.4 92.9 1132.8
2001 128.2 618.2 64.6 109.5 98.4 1103.8
2002 134.7 654.8 74.4 110.0 98.4 1155.4
2003 138.5 679.6 79.0 114.1 103.2 1192.6
2004 141.5 653.7 69.3 116.3 101.6 1156.4
2005 145.8 700.1 79.2 128.6 108.4 1243.2
2006 153.4 6714 72.9 122.5 105.0 1203.2
2007 150.6 675.9 72.1 119.4 101.9 1203.6
2008 155.2 657.4 68.9 112.3 99.4 1175.0
2009 158.7 663.2 64.7 115.5 97.0 1181.8
2010 157.6 688.1 68.3 121.9 103.6 1224.9
2011 158.3 633.4 534 100.2 86.3 1102.5
2012 161.1 641.6 48.8 103.1 86.6 1111.4
2013 163.8 621.9 48.1 94.5 79.8 1069.5
2014 167.1 642.5 48.0 101.7 85.3 1110.5
2015 170.1 648.2 51.6 106.0 77.2 1122.8

Source: Statistical Yearbooks of the RM for 2016 (p. 73), 2015 (p. 50), 2014 (p.52), 2013 (p.52), 2012 (p. 52), 2011 (p. 52),
2010 (p. 52), 2009 (p. 52), 2008 (p. 56), 2006 (p. 65), 2005 (p. 54), 2003 (p. 67), 2001 (p. 53).

1.3.5. Education

The Ministry of Education, Culture and Research, the
Municipal Education Departments, Regional General
Departments of Education and educational establishments are
responsible for the delivery of the primary, secondary general,
secondary professional, secondary vocational and university
(higher) education. The legal framework for the education
system is the Concept Paper on education development in the
Republic of Moldova and the Curriculum by disciplines.

Primary and secondary general education. At the beginning
of the 2016/17 school year, the Republic of Moldova (Right
Bank of Dniester) had 1291 operating primary and secondary
general educational establishments, including 122 primary
schools, 788 gymnasiums, 366 lyceums and 15 specialized
schools for children with mental or physical development
deficiencies. Compared to the previous year the number
of primary and secondary general educational institutions
decreased by 32 units. The public sector is represented by
1275 institutions, while the number of private institutions
reached 16 units. The number of institutions in urban areas
decreased by six units compared to the previous school year
representing 320 units, while 971 institutions operate in rural
areas (with 26 de units less). Of the total institutions operating
in urban areas, 68 per cent are represented by lyceums, while
in rural areas 74 per cent are gymnasiums. In rural areas, 20
primary schools and 6 gymnasiums ceased their activity.
Also, 23 lyceums changed their status to gymnasiums, while
22 gymnasiums were reorganized into primary schools. At
the beginning of school year 2016-2017, the total number
of students enrolled in primary and secondary general
educational establishments was 333.7 thousand (Figure 1-3),
similar to the previous year. Most of the students enrolled in
primary and secondary general educational establishments
(98.6 per cent) study in public institutions, while 4.8 thousand
students are enrolled in private institutions. On average, per
10 thousand people there are recorded 939 students enrolled
in primary and secondary general educational establishments,
compared to 941 in 2015-2016 school year.
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Figure 1-3: Number of Schools, Gymnasiums and Lyceums (units) and Number of Students (thousand)
in the Republic of Moldova.

In the last years, the students structure on educational levels
show that students enrolled in primary schools increase,
representing 41.8 per cent in the current year. The share of
students enrolled in gymnasiums is 47.8 per cent, while 10.4
per cent of the students are enrolled in lyceums.

Secondary professional education. During the school year
2016-2017, the number of secondary professional educational
establishments represented 86 units, of which 11 centers for
excellence, 32 colleges and 43 professional schools. At the
beginning of 2016-2017 school year, the number of students
enrolled in the secondary professional education represented
19.0 thousand students (Figure 1-4), an increase by 18.0
per cent compared to the previous year. The increase was
determined by the increase of the instruction programme
from one to two years (based on gymnasium education) due
to the reforming process in secondary professional education.
In 2016-2017 school year, 8.3 thousand students were
enrolled in professional secondary education establishments,
or by 11.7 per cent less compared to the previous year. Most
of the students were enrolled based on gymnasium education
(93.1 per cent). Programme distribution reveals that 68.5 per
cent of the total students enrolled have opted for learning a
profession (by 11 per cent more than the previous year), 23.7
per cent — for learning related professions (for the first time),
3.4 per cent — for dual education (by 2.3 per cent more) and 4.4
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per cent for learning a profession based on lyceum education
or secondary general education (by 3.7 per cent less).

In the school year 2016-2017, the most demanded
professions/occupations are: cook (7.3 per cent of the total
number of enrolled students), car mechanic (7.3 per cent),
computer operator (5.4 per cent), plasterer (4.9 per cent),
welder-fitter (electric and gas welding) (4.0 per cent), tailor
(3.1 per cent), dressmaker (2.8 per cent), etc. At the same time,
some of these professions are included in related professions
category. Thus, the most demanded related professions are:
welder-fitter (electric and gas welding)- gas cutter (4.6 per
cent), tailor/dressmaker (3.2 per cent), electrical equipment
assembly — locksmith -electrician electric equipment (3.1
per cent), cook-waiter (2.4 per cent), electrician-automotive
electronics— car mechanic (2.1 per cent), plasterer - tilling (1.6
per cent) etc. In 2016, the number of graduates represented
3.6 thousand students, by 60 per cent less compared to the
previous year.

Secondary vocational education. In the school year 2016-
2017, the secondary vocational education was organized in
43 colleges. At the beginning of 2016-2017 school year, the
total number of students represented 29.8 thousand (Figure
1-5), a slight decrease compared to the previous year (by 2.0
per cent). Most of the students were enrolled in state colleges
(94.1 per cent of the total).

2009/10

2010/11 2011/12 vy
2013/14

2014/15

2015/16
= Number of institutions 2016/17

Figure 1-4: Number of Secondary Professional Educational Establishments (units) and Number of Students (thousand)
in the Republic of Moldova.
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Figure 1-5: Number of Secondary Vocational Educational Establishments (units) and Number of Students (thousand)
in the Republic of Moldova.

In the school year 2016-2017, 8.2 thousand students were
enrolled in secondary vocational education, decreasing by 7.9
per cent compared to the previous year. Of the total enrolled,
circa90 per centwere enrolled based on gymnasium education.
3.9 thousand students were enrolled with budget financing, by
8.0 per cent less compared to 2015/16. The most demanded
sectors were: caretakers (8.3 per cent of the total enrolled),
accounting (7.4 per cent), tourism (3.9 per cent), medicine
(3.8 per cent), social assistance (3.6 per cent), technical
exploitation of car transport (3.1 per cent), hairdressing and
cosmetics (3.1 per cent), computer science (3.0 per cent), etc.
In 2016, the number of graduates represented 6.8 thousand
students, by 8 per cent more compared to the previous year.

Higher Education. In the 2016/17 academic year, the total
number of higher education establishments (universities) in
the Republic of Moldova was 30 units (Figure 1-6), of which
19 were state-owned and 11 - private. The number of students
represented 74.7 thousand or by 7 thousand or 8.6 per cent less
compared to the previous year. Most students were enrolled in
state-owned universities 83 per cent of the total. The students
were distributed as follows: 56.6 thousand were enrolled for a
university programme, the first cycle; 13.6 thousand students
were enrolled for a master degree programme, the second
cycle; 0.8 thousand students — for integrated university
studies and 3.7 thousand students were enrolled for a medical
and pharmaceutical programme.

In the 2016/17 academic year, the universities had 15.4
thousand first-year students enrolled for the first cycle (by

126.1

128.0

122.9

12.8 per cent less compared to the previous year) and 6.7
thousand enrolled for the second cycle (in decrease by 2.9
per cent). The number of students enrolled for the first cycle
funded from the budget decreased by 6.3 per cent compared
to the previous year, representing 5.4 thousand, while the
number of students enrolled for the second cycle funded from
the budget represented 3.7 thousand, similar to the previous
year. Over three fourth of the total number of students were
enrolled for the first cycle based on lyceum education. Among
the specialty areas the biggest share of first-year students
chose: economy - 23.0 per cent of the total first year students,
education — 14.7 per cent, engineering — 12.2 per cent, law —
11.3 per cent. As for the second cycle, the students enrolled
for a master degree programme had the following preferences:
education - 19.8 per cent of the total, followed by economy
- 19.6 per cent, law — 18.4 per cent, engineering — 6.7 per
cent etc. In 2016, the number of graduates for the first cycle
represented 15.1 thousand students, the second cycle — 6.1
thousand students while 0.6 thousand students graduated the
medical and pharmaceutical programme.

Post-graduate education. Among the total of research
(R&D) institutions operating in the Republic of Moldova as
at the beginning 0f 2015, 43 institutions offered post-graduate
studies (%loctoral degree). The total number of postgraduate
students represented 1751, recording a significant increase by
+46.5 per cent compared to 1999 (Figure 1-7).

= Number of institutions

= Number of students 2016/1

Figure 1-6: Number of Higher Education Establishments (units) and Number of Students (thousand)
in the Republic of Moldova.
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Figure 1-7: Number of Institutions (units) Providing Post Graduate Education and Number of Post Graduate Students (persons)
in the Republic of Moldova.
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Figure 1-8: Number of Institutions (units) Providing Post-Doctoral Education and Number of Post-Doctoral Students (persons)
in the Republic of Moldova.

At the beginning of 2013, the number of the institutes offering
post-doctoral studies was 18 units (Figure 1-8). The total
number of post-doctoral students was 47. In 2015, the total
number of post-doctoral students grew by 3.4 times compared
to 1999.

1.4. Institutional Arrangements

1.4.1. Institutions

The Republic of Moldova proclaimed its independence on
August 27, 1991 though it remained however a part of the
Soviet Union until the latter’s formal dissolution in December
of 1991. The RM’s new constitution was approved in the
national referendum and ratified by the Parliament on July
28, 1994. According to the Constitution, the Republic of
Moldova is a neutral country. The Constitution guarantees the
voting right to all its citizens who have reached the age of 18
and provides for the various civil rights and liberties.

The President is the head of the state and is directly elected
every 4 years (and may occupy this position for at most two
consecutive terms). The President has the power to dissolve
the Parliament. The Constitution provides for the possibility to
accuse the President of a penal or constitutional infringement.

The President appoints the Prime Minister and (upon the
latter’s recommendations) the Cabinet of Ministers. The
Prime Minister and the Cabinet require the approval of the
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Parliament. The current Government, invested on January 20,
2016 is comprised of 16 ministries, but as of July 26, 2017, in
the context of the Parliament’s vote on the new structure of
the Executive, due to the transfer of competences, out of 16
only 9 ministries remained, including:

1. Ministry of Economy and Infrastructure,
Ministry of Finance,
Ministry of Justice,
Ministry of Internal Affairs,
Ministry of Foreign Affairs and European Integration,
Ministry of Defense,
Ministry of Education, Culture and Research,
Ministry of Health, Labor and Social Protection,

Ministry of Agriculture, Regional Development and
Environment.

RN U A i

The nation’s supreme legislative authority is the one-chamber
Parliament. It is composed of 101 deputies elected directly for
the term of four years. The Parliament has two ordinary sessions
per year; furthermore, it is possible to convene an extraordinary
parliamentary session. In addition to adoption of laws and
exercising other basic legislative functions, the Parliament may
declare the state of national emergency, martial law or war.

The judiciary system includes three supreme courts:
the Supreme Court of Justice, the Court of Appeals and
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the Constitutional Court — the supreme authority on
constitutional issues issuing final decisions, which cannot
be appealed against. Tribunals and courts exercise judicial
procedures at the local level. The President appoints judges
for the Supreme Court of Justice and the Court of Appeals
from the nominees submitted by the Supreme Council of
Magistrates.

The Supreme Council of Magistrates composed of 11
magistrates and elected for a five-year term is in charge of
appointments, transfers and promotions of judges. The
Council includes the Minister of Justice, the Chairman of
the Supreme Court of Justice, the Chairman of the Court
of Appeals, the Chairman of the Economic Court and the
Attorney General, three members elected from among the
members of the Supreme Court of Justice and another three
members elected by the Parliament from among the accredited
university professors.

1.4.2. Institutional Arrangements Relevant for NCs,
BURs and NIRs Preparation

The Ministry of Agriculture, Regional Development and
Environment (MARDE) of the Republic of Moldova is
the state authority responsible for the following areas: (1)
agriculture; (2) food production; (3) food safety; (4) regional
and rural development; (5) spatial planning; (6) environment
protection and climate change; (7) natural resources.

The main responsibilities of the Ministry are:

o develop and promote policies, normative acts in the areas
of competence;

collaboration, according to the national legislation, with
foreign institutions in the areas of competence;

« implementation of normative acts and international
environment treaties to which the Republic of Moldova is
a Part, reporting on their execution;

« examination and approval of draft normative acts
elaborated by other public administration authorities and
sent for examination;

elaborating and presenting budget proposals in the areas
of competence, elaborating the annual activity plan, as
well as annual monitoring of implementation degree by
generating and publishing the respective reports;

organizing the planning, execution, financial accounting
and budget reporting systems within the Ministry and, as
necessary, within the subordinated budget authorities/
institutions;

« coordination and monitoring of administrative authorities
activities, of the subordinated decentralized public services
and of the public institutions in which it represents a
founder;

« exercising other specific functions.

On behalf of the Government of the Republic of Moldova,
MARDE is responsible for implementation of international
environment treaties to which the Republic of Moldova is a
Part (including the United Nations Framework Convention on
Climate Change, signed by the Republic of Moldova on June
12,1992, ratified by the Parliament on March 16, 1995, as well

as the Kyoto Protocol, ratified by the Republic of Moldova on
February 13, 2003, the official date of accession being April
22, 2003). One of the State Secretaries of the Minister of
Agriculture, Regional Development and Environment is also
the UNFCCC National Focal Point.

Through the Government Decision No. 1574 as of
26.12.2003 it was established the ,National Commission for
Implementing Provisions of the United Nations Framework
Convention on Climate Change and Provisions and Mechanisms
of Kyoto Protocol’. In conformity with Article 2 of its working
regulations, the ,National Commission” is the supreme
authority in the Republic of Moldova responsible for
implementation of the UNFCCC provisions, as well as the
mechanisms and provisions of Kyoto Protocol.

The National Commission was vested with full authority
to develop and promote policies and strategies under the
Clean Development Mechanism of the Kyoto Protocol.
The respective National Commission collaborates with the
Inter-Ministerial Committee for Sustainable Development
and Poverty Reduction, the Commission for European
Integration, the National Council for Participation, as well as
with other Commissions and National Committees.

The activity of the National Commission and execution of
its decisions is coordinated and monitored by the National
Commission’s Secretary, who is also the Manager of the
Climate Change Office under the MARDE.

The Climate Change Office was established through
the Ministerial Order No. 21 as of February 11, 2004 of
the Ministry of Ecology, Constructions and Territory
Development of the Republic of Moldova (reorganized into
Ministry of Environment and Natural Resources based on
Government Resolution No. 357 as of April 23, 2005 ‘On
reorganization of ministries and central administration
authorities of the Republic of Moldova’; based on Law
No. 21-XVIII as of September 18, 2009, the Ministry of
Environment and Natural Resources was reorganized into the
Ministry of Environment).

The main tasks of the CCO are:

a) providing logistical support to the Government, central
and local public administration authorities, non-
government and academic organizations, in activities
implemented and promoted by the RM under the
UNFCCC and Kyoto Protocol; and

b) implementing climate change related projects and
programs providing for such activities as: GHG emissions
evaluations and national inventory reports preparation;
development and implementation of GHG emissions
mitigation activities; development and implementation
of measures aimed to adapt to climate change; assessment
of the climate change impact on environment and socio-
economic components; cooperation, promotion and
implementation of activities and projects under the Clean
Development Mechanism (CDM) of the Kyoto Protocol;
implementation and facilitation of activities aimed at
building awareness and information among civil society,
relevant experts and decision makers in climate change
related issues, etc.
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Figure 1-9: Institutional Arrangements Relevant for the Preparation of the National Communications, Biennial Update Reports
and National Inventory Reports in the Republic of Moldova.

The role of CCO is also specified within the Government
Decision No. 141 dated 24.02.2014 on creating the energy
statistical system. Thus, Chapter 2.1, Paragraph 3(h) notes
that the Climate Change Office is responsible for developing
national inventories of direct (COZ, CH,, N,0, HEC, PFC
and SF,) and indirect greenhouse gases (NO , CO, NMVOC
and SO,), originated from six sectors (Energy, Industrial
Processes, Solvents and Other Products Use, Agriculture,
LULUCEF and Waste).

Since its creation, the Climate Change Office was and remains
fully responsible for activities related to the preparation of
National Communications, while since 2014, as well of the
Biennial Update Reports of the Republic of Moldova under
the UNFCCC (Figure 1-9).

The Climate Change Office comprises three working groups:
“National Circumstances, Institutional Arrangements and
National GHG Inventory”, “Climate Change Mitigation
Assessment, Monitoring, Reporting and Verification System”,
and “Climate Change Modelling, Vulnerability Assessment,
Climate Change Impacts and Adaptation Measures”. Below
is a brief description of functional responsibilities of the
participants in the process:
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« National experts (hired on a contract basis) are responsible
for the process of activity data gathering, selecting suitable
assessment methods, assessment at sectoral level, taking
correction measures as a response to quality assurance
and quality control activities as well as developing some
component parts of the National Communications,
Biennial Update Reports and National Inventory Reports.

« Team leaders are responsible for the coordination of the
process of compilation of the key parts of the National
Communications, Biennial Update Reports and National
Inventory Reports. They supervise the process at sectoral
level, are responsible for interpreting the results obtained
by national experts, coordination of quality assessment and
quality control activities, documentation and archiving
the materials used and aggregating the reports submitted
by national experts.

The activity data needed for the National Communications,
Biennial Update Reports and National Inventory Reports
compilation are available in Annual Yearbooks, Energy
Balances and others sectoral statistic publications of the
National Bureau of Statistics of the Republic of Moldova.
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Additional statistical data may be provided at request,
in conformity with provisions of the Law No. 412 as of
09.12.2004 on Official Statistics, Article 9 (2), item a) and
b), according to which “the official statistics authorities must
disseminate statistical data to users in the amount, manner and
terms specified in the statistical works programme”, as well as to
“to ensure access of all users to non-confidential statistics on equal
conditions in terms of amount and terms of dissemination”.

Also, based on the provisions of the Law on Access to
Information, adopted by the Parliament Resolution No. 982-
XIV as of 11.05.2000, other relevant activity data was/is
collected periodically from various partner organizations and
data providers, such as:
o Central Public Authorities and Subordinated Institutions:
o Ministry of Economy and Infrastructure;
O Ministry of Finance;

O Ministry of Agriculture, Regional Development and
Environment;

O Ministry of Internal Affairs;

© Ministry of Health, Labor and Social Protection;

O Ministry of Defense;

o National Agency for Energy Regulation;

o Customs Service;

o Energy Efficiency Agency;

o Civil Aeronautical Authority;

o Agency for Geology and Mineral Resources;

o State Hidrometeorological Service;

o State Ecological Inspectorate;

o Offices under the Ministry of Agriculture, Regional
Development and Environment (Ozone Office,
Environmental Pollution Prevention Office).

« Central Administrative Authorities (AAC):

o National Bureau of Statistics;

o Land Relations and Cadaster Agency;

o Agency ,Moldsilva”.

« Academy of Sciences of Moldova with its institutional
members:

o Institute of Power Engineering;

o Institute of Ecology and Geography;

o Institute of Pedology, Agrochemistry and Soil
Protection ,Nicolae Dimo”;

o Institute of Scientific and Practical Animal
Husbandry and Veterinary Medicine in
Biotechnology.

« Universities:
o Technical University of Moldova;
o State Agricultural University of Moldova;

o State University of Medicine and Pharmaceutics
yNicolae Testemiteanu”;

o State University of Tiraspol;
o Moldovan State University.

+ Economic Agents:
o S.E. ,Moldavian Railways”;
o M.E. ,Autosalubritate”;
o J.S.C. ,Moldovagaz”;
o J.S.C. ,Moldelectrica”;
o J.S.C.,, Termoelectrica” (CHP-1, CHP-2, Termocom);

o J.S.C Red Union Fenosa SA from Gas Natural Fenosa
Group;

o J.S.C. ,Lafarge Ciment (Moldova)”;

o S.E. ,Glass Factory in Chisinau”;

o S.E. ,Center for State Information Resources
»Registru”;

o M.E ,Glass Container Company” J.S.C.;

o J.S.C. ,Macon”.

« Industry Associations:

o Public Association of Refrigerating Engineers in the
Republic of Moldova;

o Union of Moldovan Sugar Producers.

Article 1 of the Law on Access to Information regulates the
relationships between information providers and individual/
legal entity in the process of ensuring and implementing the
constitutional right of access to information; principles,
conditions, ways and manner ofaccomplishingaccess to official
data owned by information providers; aspects of access to and
protection of personal information within the scope of access
to such data; rights of data solicitants, including petitioners
of personal data; obligations of information providers in
the process of ensuring access to official information; ways
to protect the right to access to information. Article 4 (1)
stipulates that “anyone, under this law’s conditions, has the
right to look for, receive and make public official information”.
According to Article 6 (1), ‘official information are deemed to
be all information owned and available to information providers,
developed, selected, processed, consolidated and /or adopted by
authorities or official persons or made available to them by other
legal entities”. This Article is a review of information bearing
documents as stipulated by the provisions of this law. Article 7
refers to cases of limited access to official information. Rights
of data solicitants are reflected in Article 10, while Article 11
refers to the obligations of information provider. According to
Article 13 (1), ways of access to information are the following:
hearing of information which can be provided verbally;
document review on the premises of the institution; issuing
a copy of the requested document or information; issuing a
copy of the document, information translated into a different
language than the language of the original, for an additional
charge; sending by mail (including e-mail) of a copy of the
document, information, a copy of the translated document,
information into a different language, at the solicitant’s
request, for a payment. Article 13 (2) stipulate that extracts
from registers, documents, information, as per solicitant’s
request, can be made available to the solicitant in a reasonable
and acceptable to the solicitant form.

Article 16 of the Law refers to the requirements that have to be
met to ensure access to information: the requested information
or documents shall be made available to the solicitant from
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the moment it becomes available for issuing, but not later
than 15 working days from the date the application for access
to information is registered; the leadership of the public
institution may extend the term of providing the information,
or document by S working days if : (i) the request refers to
a very big volume of information requiring their selection;
(ii) additional consultations are needed to satisfy the request.
The solicitant will be informed about any extension of the
information delivery term and about the reasons for such
extension S days prior to the expiry of the initial term. The
Law also refers to cases when access to information is denied,
to payments for official information provision, to modalities of
protecting the right for access to information and prosecution
in court of information providers’ actions.

Also, aseries of otherlaws contain provisions pertaining to wide
public to environment protection related information. Thus,
Article 29 (3) of the Law on Natural Resources, adopted by the
Parliament Decision No. 1102-XIIT as 0£06.02.1997, stipulates
that ,Government, local public administration authorities,
state bodies assigned with natural resources management and
environment protection, as well as businesses, shall make public
valid and accessible information regarding natural resources use
and environment protection activities”. Article 23 of the Forestry
Code, adopted by the Parliament Decision No. 887 as of
21.06.1996, stipulates that citizens and NGO-s are entitled
to receive information from the state forestry authorities and
environment protection bodies about forestry and hunting
resources, planned and accomplished conservation measures
and use of such resources. The Regulation regarding trading and
regulated use of halogenated hydrocarbons that deplete the ozone
layer, approved by the Law of the Republic of Moldova No. 852-
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XV as of 14.02.2002, stipulates the procedure of presenting
by the MENR of information regarding production, import,
export, trading and use (recycled and reclaimed quantities
of controlled substances) of halogenated hydrocarbons that
deplete the ozone layer, regulated by Montreal Protocol.

1.5. Economical Context

After the breakup of the Soviet Union and declaration of the
Republic of Moldova’s independence, the nation had to face a
particularly severe crisis in view of both the size of the country
and the scope of the crisis as compared to the other economies
in transit. The Republic of Moldova rated among the medium
- low income countries in 1991, and it has turned currently
to one of the lowest income country in Europe, with its per
capita GDP below the average for both the Commonwealth of
Independent States (CIS) and the Central European countries.
In terms of its structure, the Republic of Moldova’s economy
is closer to that of the Central Asia republics than that of the
other more western former Soviet Union Republics.

1.5.1. Gross Domestic Product

The separatistactions of the industrialized Transnistrian region
(i.e.,, the current administrative-territorial units on the left
bank of the Dniester) have left the RM with an undiversified
economic base, dependent in practical terms solely on the
agricultural production and food industry. In 1993, the
agricultural sector accounted for 31.2 per cent of GDP, and the
manufacturing industry — for 39.0 per cent of GDP. By 2016,
the share of GDP accounted for by the agriculture decreased
to 12.2 per cent, and that of the manufacturing industry to
15.1 per cent of the GDP (Table 1-10).

Table 1-10: GDP Structure in the Republic of Moldova within 1993-2016 periods, %

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
GDP structure, % 100.0| 100.0| 100.0| 100.0( 100.0( 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Gross Value Added 99.0 93.4 88.6 87.5 86.0 84.6 89.3 87.5 88.0 87.3 85.2 85.9
Production, total 70.2 58.6 54.3 50.6 46.2 42.5 41.9 41.7 41.1 38.3 35.9 34.7
Agriculture 31.2 27.3 29.3 27.5 26.0 25.8 24.9 25.4 22.4 21.0 18.3 17.6
Industry 39.0 314 25.0 23.1 20.2 16.7 17.0 16.3 18.7 17.3 17.6 17.1
Services, total 329 38.6 36.6 41.7 43.5 46.9 53.0 48.2 49.2 S1.0 S1.6 53.5
Wholesale and Retail Trade 7.9 7.8 8.0 8.3 8.2 10.3 15.3 12.5 12.0 11.0 10.7 10.6
Transports and Communications 44 6.3 S.1 5.6 6.5 7.4 8.2 9.5 10.4 10.0 10.8 11.8
Construction Sector 3.3 4.5 3.5 3.8 4.7 3.2 3.3 2.7 3.1 2.9 2.9 3.4
Financial Sector 4.8 5.2 3.7 6.6 6.0 74 8.2 5.3 4.5 4.3 4.5 4.7
Other 12.5 15.0 16.3 17.4 18.2 18.7 18.0 18.2 19.2 227 22.6 23.0
Agent (Intermediary) Services 4.1 -3.9 2.2 -4.7 -3.8 -4.8 -5.6 2.4 2.3 2.1 2.3 2.3
Product and Import Taxes, Net 1.0 6.6 11.4 12.5 14.0 15.4 10.7 12.5 12.0 12.7 14.8 14.1
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
GDP structure, % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Gross Value Added 84.0 83.4 83.1 82.3 84.1 83.4 83.0 83.5 83.3 84.3 84.8 85.2
Production, total 322 29.2 24.2 22.7 21.8 25.3 26.2 25.2 26.6 27.6 27.5 27.3
Agriculture 16.4 14.5 10.0 8.8 8.5 12.0 12.3 11.2 12.3 13.0 12.2 12.2
Industry 15.8 14.7 14.3 13.9 13.3 13.3 14.0 14.0 14.3 14.5 15.2 15.1
Services, total 53.8 56.7 61.2 61.7 63.9 60.1 59.0 60.3 58.4 58.6 60.5 59.4
Wholesale and Retail Trade 10.4 11.5 12.6 13.0 13.2 12.8 13.5 13.7 13.6 13.7 13.7 14.3
Transports and Communications 12.2 11.8 12.3 12.1 12.0 11.3 10.9 10.7 10.0 9.6 10.9 10.8
Construction Sector 3.3 4.0 4.8 5.0 3.5 3.4 3.3 3.4 3.4 3.6 3.6 3.3
Financial Sector 4.6 5.0 6.0 6.0 6.4 5.7 5.0 4.7 4.4 4.5 6.4 5.4
Other 23.2 24.5 25.4 25.7 28.9 26.9 26.2 27.7 27.0 27.2 25.9 25.6
Agent (Intermediary) Services -2.0 -2.5 2.3 2.1 -1.6 2.1 22 -2.0 -1.7 -1.9 -3.3 -1.5
Product and Import Taxes, Net 16.0 16.6 16.9 17.7 159 16.6 17.0 16.5 16.7 18.7 15.2 14.8
Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
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Nevertheless, the agriculture is still a dominating GDP
driver, whereas the industrial sector is based to a considerable
extent on food procession. According to the 2016 Statistical
Yearbook of the RM, the manufacturing industry accounts for
as little as 12.4 per cent of the total employment — as opposed
to the agriculture accounting for 31.7 per cent.

It should be noted, that certain economic decline patterns
had been registered prior to 1991, but the separation from the
USSR has considerably accelerated that process. GDP level was
decreasing continuously during the period from 1990 to 1999
inclusive, when it fell down to as little as 34 per cent of the 1990
level. The only exception was 1997 year, when a slight increase
by 1.6 per cent versus the previous year was registered due to
the excellent agricultural yields as result of the very favorable
climate conditions (Tables 1-11, 1-12 and 1-13).

The reasons for the economic collapse were multiple. First, the
RM had been integrated completely in the USSR economic
system, and the independence resulted, among other things,
in the cessation of any subsidies or cash transfers from the
centralized government. Second, the end of the Soviet Era
with its well established commercial links has resulted in
the emergence of multiple obstacles for free movement of

Table 1-11: GDP in the Republic of Moldova within 1990-2017 p

products,andinaccessrestrictions introduced by the emerging
markets. Third, the lack of domestic energy resources and
raw materials in the RM has contributed considerably to the
nation’s strong dependence on other former Soviet Republics.
That dependence has caused a shock in the sphere of imports
due to the increased prices of the energy resources imported
from the Russian Federation.

Certain internal reasons should be mentioned as well, such as:
transition from a centralized economy to a market economy;
loss of the industries located in Transnistrian region on the left
bank of Dniester; frequent droughts; and the civil conflict.

Despite these problems, the considerable GDP growth
achieved since 2000 seems to indicate that the economy is
finally developing in the correct direction (excluding 2009,
when the country was affected by the regional economic crisis
and, respectively, 2012 and 2015, when disastrous droughts
affected the RM) although it should be remembered that,
according to the latest data available, in 2016 the GDP reached
only 72.1 per cent of the 1990 level. Also, the substantial cash
inflows from the Moldavians working abroad have somehow
reduced the negative impact of the declining economic
activity.

eriods, billion MDL

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
GDP, billion MDL (real) 13.0 25.9| 1919 1.8 4.7 6.5 7.8 8.9 9.1 12.3 16.0 19.1 22.6 27.6
9% compared to the previous year 97.6 82.5 71.0 98.8 69.1 98.6 94.1| 101.6 93.5 96.6| 102.1| 106.1| 107.8| 106.6
9% compared to 1990 100.0 82.5 58.6 579 40.0 394 37.1 37.7 352 34.0 34.8 36.9 39.8 42.4
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
GDP, billion MDL (real) 32.0 37.7 44.8 534 62.9 60.4 71.9 82.3 882 100.5| 112.0| 122.6| 1345| 1483
9% compared to the previous year 107.4| 107.5| 104.8| 103.0| 107.8 94.0| 107.1| 106.8 99.3| 1094 | 104.8 99.6| 103.8| 104.5
9% compared to 1990 4S8.5 49.0 S13 52.8 57.0 53.6 574 61.3 60.8 66.5 69.7 694 72.1 753
Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
Table 1-12: GDP in the RM within 1990-2015 periods, billion US $, updated at the level of 2010
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
GDP, billion 2010 US $ 9.894 8.311 5.892 5.821 4.023 3.966 | 3.760 3.820 3.572| 3.450 3.523 3.738 4.029
9% compared to the previous year 97.6 84.0 70.9 98.8 69.1 98.6 94.8 101.6 93.5 96.6 102.1 106.1 107.8
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 201S8
GDP, billion 2010 US $ 4.295 4.614| 4.959 5.197 5.356| S.772| 5427 5.812 6.184| 6.141 6.718 7.027 6.995
% compared to the previous year 106.6 107.4 107.5 104.8 103.1 107.8 94.0 107.1 106.4 99.3 109.4 104.6 99.5
Source: Economic Research Service, US Department of Agriculture, 22/06/2017, <http://www.ers.usda.gov/data-products/international-macroeconomic-data-set.aspx#.UXFRIKJTCQo>.
Table 1-13: GDP in the Republic of Moldova within 1993-2016 periods, billion US $
1993 1994 199§ 1996 1997 1998 1999 2000 2001 2002 2003 2004
GDP, billion US $ (real) 1.358 1.165 1.441 1.694 1.929 1.699 1.174 1.289 1.480 1.662 1.981 2.598
9% compared to the previous year 85.7 123.8 117.5 113.8 88.1 69.1 109.8 114.9 112.3 119.2 131.1
GDP, billion US $ (PPP) 10.830 |  10.948 7.586 7.659 8.064 7.622 7.413 7.687 8.352 9.176 9.988 7.307
% compared to the previous year 101.1 69.3 101.0 105.3 94.5 97.3 103.7 108.7 109.9 108.9 73.2
GDP per capita, thousand MDL 0.493 1.287 1.798 2.167 2.440 2.498 3.379 4.402 5.246 6.227 7.646 8.890
9% compared to the previous year 96.2 69.3 100.7 94.2 100.1 93.5 96.8 102.3 106.4 108.1 106.9 107.6
thousand US $ 0.368 0.317 0.400 0.471 0.528 0.465 0.322 0.354 0.408 0.459 0.548 0.721
thousand US $ (PPP) 2.935 2.975 2.105 2.128 2.207 2.087 2.033 2.112 2.300 2.533 2.765 2.028
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 201S8 2016
GDP, billion US $ (real) 2.988 3.408 4.402 6.056 5.438 5.813 7.016 7.286 7.983 7.981 6.512 6.751
9% compared to the previous year 115.0 114.0 129.2 137.6 89.8 106.9 120.7 103.8 109.6 100.0 81.6 103.7
GDDP, billion US $ (PPP) 8.490 9.190 9.740| 10.734| 10.091| 10.926| 11916| 15.035| 16.612| 14.665| 14.583| 14.978
% compared to the previous year 116.2 108.2 106.0 110.2 94.0 108.3 109.1 126.2 110.5 88.3 99.4 102.7
GDP per capita, thousand MDL 10.475| 12483 | 14.937| 17.625| 16.948| 20.181| 23.132| 24.787| 28.244| 37.375| 40.936| 45.401
9% compared to the previous year 107.8 10S5.1 103.2 108.0 94.1 107.2 106.9 99.3 109.4 124.4 99.7 104.9
thousand US $ 0.831 0.951 1.231 1.696 1.525 1.632 1.971 2.047 2.243 2.662 2.175 2.279
thousand US $ (PPP) 2.362 2.563 2.723 3.007 2.856 3.101 4.179 4.224 4.668 4.892 4.871 5.057

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
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1.5.2. Inflation

The inflation rate grew dramatically up to approximately 788.5
per centin 1993 and slowed down to 7.7 per cent in 1998. The
1998 year depreciation of the Russian Rubble caused rapid
growth of the inflation up to 39.3 per cent (Table 1-14).

Later, the RM achieved a significant progress in terms of
controlling its inflation rate, and the inflation rate decreased
to 5.2 per cent in 2002; however, the 2003 average inflation
rate for the year increased up to 11.7 per cent driven by the
growing prices for agricultural products (as result of a severe
drought), and the above growth pattern persisted in the
subsequent years; the inflation reached 12.4 per cent in 2004,
but decreased to 11.9 per cent in 2005 — only to grow up to 12.7
per cent in 2006, in particular due to the increased prices for
the natural gas imported from Russian Federation, for fuel and
medications. The average inflation rate for the year was about
12.4 per cent in 2007, and the nature of inflation was mainly
non-monetary, because it was driven by the growing global
prices for oil, increase of the government-regulated tariffs for
certain services (utilities) and the growing purchasing power
of the population owing to the increased salaries and old-age
pensions as well as hard-currency flows to the Republic of
Moldova from the Moldavians working abroad. The 2008
inflation rate remained relatively high (12.7 per cent), driven by
the growing prices for public utilities, increasing food demand
and the growth of the purchasing power. In 2009, the inflation
rate represented about 0.006 per cent, increasing up to 7.4 per
cent in 2010 and to 7.6 per cent in 2011, in particular, due to the
more evident growth of food and fuel prices, and partly being
influenced by developments in the foreign exchange market.
Within 2012-2013 periods the inflation risk balance continued
to be influenced by external and internal factors, with a slight
emphasis on post-inflationary factors. The main factors that
influenced the average rate of consumption index increase
were oil prices on the international markets and increased food
prices due to severe droughts. The main disinflation factors this
year were represented by lower economic activity and weak
domestic and foreign demand. In 2014, the inflation rate was
5.1 per cent, which is by 0.5 percentage points higher compared
to the previous year. The price increase was generally due to
higher prices for non-food goods, especially fuel, clothing,
cars and shoes. In 2015, the average annual inflation rate
represented 9.7 per cent, by 4.6 points increased to the level
of 20147. During 2015, the annual inflation rate continued to
significantly increase. It increased from 4.7 per cent in January
to 7.1 per cent in March under the depreciation of the domestic
currency, thus exceeding the upper limit of £1.5 points from the
inflation target of 5.0 per cent established in the Medium-Term

7 <https://www.bnm.md/ro/content/raport-anual-2015>
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Monetary Policy Strategy. Subsequently, the annual inflation
rate gradually increased to 8.6 per cent in July 2015, influenced
by the depreciation effects, as well as by the unfavorable agro-
meteorological conditions that exerted pressure on food prices.
The increase of the electricity and gas tariff led to a sharp
acceleration of inflation to 12.2 per cent in August, and by the
end of 2015, inflation rate reached 13.6 per cent. Inflationary
pressures during the year were partly mitigated by modest
domestic demand, embargoes on some products, as well as the
downward trend in international food and oil prices.

During 2016, the annual CPI inflation rate was clearly
decreasing, falling from 13.6 per cent in December 2015 to
2.4 per cent in December 2016. In August, it returned in the
range of 5.0 per cent £1.5 points agreed by the Medium-Term
Monetary Policy Strategy, representing 3.6 per cent. After that,
the annual inflation rate continued its downward trajectory,
falling bellow the lower limit of the above-mentioned range.
The annual inflation rate in 2016 represented 6.4 per cent,
significantly lower than in 2015°. This trend was largely due
to modest domestic demand, the high level of the base period
in 2015, and a rich harvest that favored the decline in food
prices. At the same time, the downward trajectory of inflation
was also supported by a decrease in regulated price pressures
as a result of lowering of the gas and electricity tariff in the
first part of the year but also due to the gradual dissipation of
the impact of tariff increase for the electricity in the summer
of 2013. The evolution of the national currency compared to
US dollar, as well as the upward trend in food and oil prices on
the international market partially mitigated the disinflationary
influence of the aforementioned factors.

1.5.3. National Currency Exchange Rate

The national currency (MDL — Moldovan Lei) has been put
into circulation in November 1993. During 1994-2016, the
average MDL exchange rate for the year (in nominal terms)
registered a significant depreciation against United States
Dollars (USD) (Table 1-15).

In 2016, the national currency exchange rate recorded 1.6
per cent depreciation in nominal terms against United States
Dollars (from 19.6585 MDL for 1 USD, as of 01.01.2016
to 19.9814 MDL for 1 USD, as of 31.12.2016)°. The main
drivers of the above changes in the exchange rate were:
inflows of currency from abroad, US dollar fluctuation on
the international monetary markets, foreign trade dynamics
and the interventions of the National Bank of Moldova on the
exchange market.

% <https://www.bnm.md/ro/content/raport-anual-2016>

? <https://www.bnm.md/ro/content/ratele-de-schimb>

Table 1-14: Consumer Price Index for Goods and Services in the RM within 1993-2016 periods, %
1993

1994

1995

1996 1997 1998 1999 2000 2001 2002 2003 2004

Inflation, average rate of consumption index increase, % _|_7885] 3296] 302 23s] 18] _77] 393] 312] 96| 52| 117] 124]

2005 2006

2007
Inflation, average rate of consumption index increase, % 11.9 12.4

2008 2009 2010 2011 2012 2013 2014 2015 2016
12.7 . 74 7.7 4.6 4.6 5.1 9.7 6.4

Source: <http://www.indexmundi.com/moldova/inflation_rate_(consumer_prices).html>.

Table 1-15: The Average Annual Exchange Rate of the Republic of Moldova’s National Currency (MDL) against United States

Dollars (USD) in Nominal Terms, 1993-2016

1993 1994

1995

1996 1997 1998 1999 2000 2001 2002 2003 2004

2005 2006

2007

2008 2009 2010 2011 2012 2013 2014 2015 2016

Exchange rate, MDL /US $ 12.60 13.13 12.14 10.39 11.11 12.37 11.74 12.11 12.59 14.04 18.82 19.92
Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
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Asof31.12.2016, the National Bank of Moldova owned foreign
currency provisions, which totaled USD 2,205.93 billion, an

1.5.4. Trade Balance Deficit

The RM’s import expenses exceed considerably the nation’s

increase by 449.12 million compared to 31.12.2015, when
these represented USD 1,756.81 million. This increasing
trend continued in 2017, reaching on August 30,2017 to USD

proceeds from its exports, thus indicating a severe problem in
terms of the nation’s trade balance deficit (Table 1-16). That
deficitreached 23.7 per cent of the GDP in 2000 and over 29.3

2,508.38 million™. per cent of the GDP in 2016.

1 <https://www.bnm.md/ro/content/informatie-privind-evolutia-activelor-oficiale-de-rezerva-luna-au-

gust-2017>

Table 1-16: Trade Balance Deficit of the Republic of Moldova 1993-2016

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
GDP, billion US $ 1358 | 1.165| 1441| 1.694| 1.929| 1.699| 1.174| 1289| 1.480| 1.662| 1981 | 2.598
Exports (CIF), billion US $ 0483 0.565| 0.746| 0.795| 0.874| 0.632| 0463| 0471| 0.565| 0.644| 0.790| 0.985
% compared to the preceding year 102.8 117.1 131.9| 106.6 109.9 72.3 73.3 101.7 119.9 113.8 122.7 124.7
Imports (FOB), billion US $ 0.628 | 0.659| 0.841| 1.072| 1.171| 1.024| 0.586| 0.776| 0.892| 1.038| 1.402| 1.769
9% compared to the preceding year 98.1 105.0 127.5 127.5 109.2 87.4 57.3 132.4 114.9 116.3 135.1 126.1
Trade balance deficit, billion US $ -0.145| -0.094| -0.095| -0277| -0297| -0.392| -0.123| -0.305| -0.327| -0.394| -0.612| -0.783
Coverage of IMP with EXP, % 76.9 85.8 88.7 74.1 74.6 61.7 79.0 60.7 63.4 62.0 56.3 58.7
% of GDP: exports 26.5 48.5 S1.7 46.9 45.3 372 39.5 36.6 38.2 38.7 39.9 379
imports 34.5 56.6 58.3 63.3 60.7 60.3 50.0 60.2 60.3 624 70.8 68.1
balance -8.0 -8.1 -6.6 -16.4 -15.4 -23.1 -10.5 -23.7 -22.1 -23.7 -30.9 -30.2
2008 2006 2007 2008 2009 2010 2011 2012 2013 2014 201S 2016

GDP, billion US $ 2.988| 3408| 4.402| 6.056| 5438| S5.813| 7.016| 7.286| 7.983| 7981| 6.512| 6.751
Exports (CIF), billion US $ 1.091| 1.050| 1.340| 1.591| 1283| 1.542| 2217| 2.162| 2428 2340| 1967| 2.045
% compared to the preceding year 110.7 96.3| 127.6| 1187 80.6| 120.1 143.8 97.5 112.3 96.3 84.1 104.0
Imports (FOB), billion US $ 2292 2.693| 3.690| 4.899| 3278| 3.855| 5.191| S213| 5492| 5317| 3.987| 4.020
% compared to the preceding year 129.6 117.5| 137.0| 1328 66.9| 117.6| 1347| 1004 | 1054 96.8 75.0| 100.8
Trade balance deficit, billion US $ -1.201| -1.643| -2.350| -3.308| -1.995| -2.314| -2974| -3.051| -3.064| -2.978| -2.020| -1.975
Coverage of IMP with EXP, % 47.6 39.0 36.3 32.5 39.1 40.0 42.7 41.5 44.2 44.0 49.3 50.9
% of GDP: exports 36.5 30.8 304 26.3 23.6 26.5 31.6 29.7 30.4 29.3 30.2 30.3
imports 76.7 79.0 83.8 80.9 60.3 66.3 74.0 71.6 68.8 66.6 61.2 59.6
balance -40.2 -48.2 -53.4 -54.6 -36.7 -39.8 -42.4 -41.9 -38.4 -37.3 -31.0 -29.3

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).

The above reflects the nation’s dependence on the imports of
energy resources and the growing demand for the imported
products. The imports growth is driven by the massive
inflow of cash transfers from abroad, which are channeled in
domestic consumption.

The range of RM’s exports is relatively narrow, thus
complicating the nation’s efforts to penetrate the western
markets. Food and alcoholic drinks, textiles and textile
articles, vegetable products, base metals and products
thereof, machinery and mechanical appliances and electrical
equipment prevail in the exports. In 2013, food and alcoholic
drinks, textiles and textile articles accounted jointly with
machinery, mechanical appliances and electrical equipment
for 63.6 per cent of the total exports (Table 1-17).

The exports with the destination the European Union member
states (UE-28) accounted for 1 332.4 mill. USD (by 9.4 per
cent more compared to 2015), thus representing 65.1 per
cent of the total (61.9 per cent — in 2015). The CIS countries
accounted for 20.3 per cent (25.0 per cent — in 2015), thus
representing 414.2 mill. USD. The exports toward these
countries, decreased by 15.9 per cent, compared to 2015.

The top destination countries in 2016, compared to 2015
were represented by Romania (+14.9 per cent), Bulgaria (by
2.7 times), Germany (+8.0 per cent), Switzerland (+25.8
per cent), Iraq (+53.8 per cent), Malaysia (by 3.3 times),
Poland (+7.2 per cent), Austria (+26.1 per cent), China (by
1.7 times), Israel (by 3.4 times), Portugal (by 14.9 times),
Ukraine (+8.4 per cent), Greece +16.1 per cent), Hungary

(by 2.1 times), Macedonia (by 2.6 times) and Myanmar (by
4.5 times), which favored the total export increase by 10.0
per cent. At the same, a decrease was recorded toward the
following countries: Kazakhstan (-77.5 per cent), Belarus
(-21.3 per cent), United Kingdom (-17.2 per cent), Russian
Federation (-3.1 per cent), Indonesia (-66.6 per cent), USA
(-22.8 per cent), Latvia (-49.8 per cent) and Cyprus (-46.7
per cent), thus reducing the total export increase by 6.4 per
cent. The top 30 destination countries for RM’s exports,
which accounted for about 90 per cent of the total exports
were: Romania (25.1 in 2016, respectively 22.7 per cent in
2015), Russian Federation (11.4 per cent and 12.2 per cent),
Italy (9.7 and 10.0 per cent), Germany (6.2 and 6.0 per cent),
United Kingdom (5.6 and 7.0 per cent), Belarus (5.1 and 6.7
per cent), Bulgaria (3.7 and 1.4 per cent), Poland (3.6 and
3.5 per cent), Turkey (3.0 and 3.3 per cent), Ukraine (2.4
and 2.3 per cent), Switzerland (2.2 and 1.8 per cent), France
(2.2 and 2.2 per cent), Czech Republic (1.4 and 1.4 per
cent), Greece (1.4 and 1.3 per cent), Austria (1.3 and 1.1 per
cent), Netherlands (1.3 and 1.2 per cent), Iraq (1.3 and 0.9
per cent), Spain (0.9 and 0.9 per cent), USA (0.8 and 1.1 per
cent), Georgia (0.8 and 0.9 per cent), China (0.7 and 0.4 per
cent), Kazakhstan (0.6 and 3.0 per cent), Belgium (0.5 and
0.5 per cent), Hungary (0.5 and 0.2 per cent), Lebanon (0.5
and 0.4 per cent), Malaysia (0.5 and 0.2 per cent), Lithuania
(0.4 and 0.4 per cent), Israel (0.4 and 0.1 per cent), Slovakia
(0.3 and 0.5 per cent), Syria (0.3 and 0.3 per cent), etc.

In 2016, compared to 2015, an increase in exports was
recorded for the following goods: cereals and cereal-based
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Table 1-17: Structure of exports by group of goods within 2005-2016 periods in the RM, %

2008 2006 2007 2008 2009 2010 2011 2012 2013 2014 20158 2016
Total exports, including: 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Live animals and animal products 1.6 1.6 1.0 0.6 0.7 1.7 1.7 1.7 1.5 2.6 1.9 2.0
Vegetable products 12.1 13.0 12.2 13.2 20.6 22.1 21.2 16.7 20.9 23.5 28.5 259
Animal or vegetable fats and oils 3.5 3.3 4.1 4.0 3.9 3.1 3.5 4.1 1.8 3.3 3.7 2.7
Food, drinks and tobacco 36.3 26.3 20.5 19.6 21.9 20.6 14.9 18.1 17.6 16.2 15.4 15.7
Mineral products 1.8 2.6 4.3 4.0 1.1 1.1 1.7 1.5 1.7 1.2 0.9 0.7
Chemical products 1.4 2.0 2.0 2.1 4.5 4.8 5.0 6.7 6.9 7.2 6.1 4.4
Plastics, rubber and articles thereof 1.1 1.5 2.5 2.4 2.1 1.7 2.8 2.8 2.6 2.0 2.1 1.7
fﬂ@?ﬁiﬁ?g skins, leather, fur skins and 6.6 22 22 2.1 19 1.6 1.6 14 14 LS 13 12
g:;fur:)“d articles - of wood (excluding 02 04 0.3 03 0.3 0.4 0.5 0.6 0.4 0.3 0.4 0.5
Paper, paper-board and articles thereof 1.1 1.7 2.0 1.1 0.6 0.8 1.1 0.9 1.1 0.8 0.5 0.6
Textiles and textile articles 17.8 21.7 20.6 19.7 20.1 17.4 16.0 15.9 13.6 14.1 13.9 15.0
fr"t‘l’:lv::ar headgear, umbrellas and similar 24 29 3.0 3.0 2.1 2.0 23 1.9 L5 14 12 1.4
;;:ljrss‘l’rii‘::a Byprm cement ceramic, 1.7 3.1 3.8 33 20 23 2.1 1.8 24 25 21 22
Base metals and articles of base metals 4.5 7.2 8.3 7.5 2.3 3.8 S.1 3.4 5.1 2.4 2.2 2.1
g:f&i:::ﬁqﬁ;ile':tecmnical appliances, 4.2 5.1 68| 105 108| 11| 128 129 130 132| 150| 146
Vehicles and associated transport equipment 1.4 1.6 1.4 1.0 1.2 1.4 2.1 3.0 1.9 1.2 0.9 1.3
Instruments and apparatus 0.7 1.2 1.7 1.8 0.9 0.8 1.0 1.5 1.7 1.5 1.4 14
Miscellaneous manufactured articles 1.6 2.6 33 3.8 3.0 33 4.4 5.0 4.9 5.0 S.S 6.6

Source: National Bureau of Statistics. Statistical database (<http://www.statistica.md/category.php?l=ro&idc=336&>).

products (+34.0 per cent), seeds and oleaginous fruits (+13.6
per cent), wood furniture and wood parts (+25.1 per cent),
textiles and textile articles (+41.6 per cent), clothing and
accessories (+6.7 per cent), road vehicles (by 2.3 times),
machinery and electrical equipment (+5.7 per cent), organic
chemical products (by 2.9 times), metal products (+36.3 per
cent), footwear (+21.7 per cent), alcoholic and nonalcoholic
drinks (+2.2 per cent), sugar, sugar-based products, honey
(+9.9 per cent), dairy products and chicken eggs (+29.4 per
cent), which contributed to an increase of 9.9 per cent on total
exports. At the same time, exports decreased for vegetables
and fruits (-8.8 per cent), medicinal and pharmaceutical
products (-35.6 per cent), fixed, crude, refined or fractionated
vegetable fats and oils (-24.8 per cent), machinery and
industrial general appliances (-21.5 per cent), metal minerals
and metal waste (-39.3 per cent), essential oils, resinoids
and fragrances, toiletries, beauty products (-9.0 per cent),
petroleum, petroleum products and related products (-33.0
per cent), power generating machines and their equipment
(-60.5 per cent), textile fibers (-79.5 per cent), thus reducing
the total export increase by 6.2 per cent.

1.5.5. Cash Transfers and Remittances

Cash transfers from outside the country, and in particular
cash inflows from the Moldovans working abroad are of major
importance for the economy of the RM. Globally, the country
is among the leaders regarding the share of remittances into
the GDP. In 2016, the total net inflow of foreign currency
from the Moldovans working abroad accounted for USD
1.4649 billion or circa 21.7 per cent of the GDP (Table 1-18).

Notwithstanding the trade balance deficit for products
and services increasingly higher cash inflows from the
Moldovans employed outside the country have contributed
to the decrease of the current account deficit of the RM.
The country’s evident dependence on cash transfers from
its citizens employed abroad presents a potential threat and
indicates the lack of sustainability because the inflow of
funds from outside the country creates incentives to increase
consumption rather than production, thus leading to growth
of imports and inflation, and a direct negative economic shock
may ensure, should the volume of such transfers decrease
rapidly. In recent years the flows of money transferred from

Table 1-18: Remittances from Moldovans Working Abroad within 1997-2016 periods

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
GDP, million US $ 1928.7 1699.0 1173.5 1288.8 1480.3 1662.3 1981.3 2597.9 29882 3408.1
Remittances, million US $ 114.4 124.3 111.9 177.6 242.2 322.6 484.0 701.4 915.1 1175.8
9% compared to the preceding year 131.2 108.7 90.0 158.8 136.4 133.2 150.0 144.9 130.5 128.5
% of the GDP 5.9 7.3 9.5 13.8 16.4 19.4 24.4 27.0 30.6 34.5
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
GDP, million US $ 4402.5 6056.3 5437.6 5813.0 7016.2 7285.5 79829 7980.7 65124 6750.8
Remittances, million US $ 14913 1888.0 13524 1752.8 1813.1 1986.4 21915 20759 1540.1 1464.9
% compared to the preceding year 126.8 126.6 71.6 129.6 103.4 109.6 110.3 94.7 74.2 9S.1
% of the GDP 33.9 312 24.9 30.2 25.8 27.3 27.5 26.0 23.6 21.7
Source: World Bank, 2017 (<https://data.worldbank.org/indicator/BX TREPWKR .CD.DT?end=2016&start=1990>).
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abroad tend to decrease, as some of the immigrants settle for
permanent residence in other countries.

1.5.6. Investments, International Investment

Position and Gross External Debt

Investments are of major importance for the growth of the
RM’s economy. In recent years, investments registered a
significant increase as compared to the preceding years’ levels.
In 2016, the investments attracted by the national economy
represented about 19.406 billion MDL, equivalent to about
USD 0.974 billion (14.4 per cent of the GDP) (Table 1-19).

At the same time, in 2016, the direct net foreign investments
(DFI) attracted to the national economy represented USD
124.4 million (1.8 per cent of the GDP), much less compared
to 2008, when these accounted for USD 726.6 million (12.0
per cent of the GDP) (Table 1-20). Net DFI inflows in
2016 continued the decreasing trend, recording the smallest
value in the recent ten years (124.4 mill. USD, a decrease by
46.9 per cent compared to 2015). The decrease was driven
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for 38.2 per cent of the total. During 2016, the stock of official
reserve assets was reassured, thus, as from 31.12.2016, this
stock exceeded thelevel recorded at the end 0f2014, increasing
by 25.6 per cent compared to the end of 2015 and accounting
for 2.206 billion USD. The country’s gross external debt as of
December 31, 2016 recorded 6.595S billion USD, increasing
over the year 2016 by 3.3 per cent. Public debt as well as the
publicly guaranteed debt represented 27.0 per cent of the
total debt, totaling 1.779 billion USD, increasing from the
beginning of the year by 4.5 per cent. Unsecured private debt
amounted to 4.816 billion USD, an increase by 2.9 per cent
from the end of the previous year. The largest share of gross
external debt stock is represented by the long-term debt (74.4
per cent). The share of creditors, international organizations
and foreign governments in the external debt stock of the RM
in the form of loans and allocation of special drawing rights
(SDR) represented 43.5 per cent.

1.5.7. Social Sphere

In 2016, the average gross nominal salary of an employee

partially by the unfavorable international context (according
to UNCTAD data, the global DFI flows decreased in 2016 by
13 per cent due to weak global economic growth), but also
the internal conditions were among the reasons the foreign
investors maintained their reticence'".

in the national economy (real sector units with 4 and more
employees and all budgetary institutions, irrespective of the
number of employees) represented 5084.0 MDL, an increase
by 10.3 per cent in nominal value compared to 2015 (Table
1-21), and by 3.7 per cent in real terms (adjusted to the
The international investment position of the country, as of ~ consumer price index).
31.12.2016, remained net debtor and accounted -5.979 billion
USD, with the negative balance increasing towards the end of
2015 by 7.0 per cent: the foreign assets, representing 3.389
billion USD, decreasing by 1.4 per cent, while the liabilities —
9.368 billion USD, increasing by 3.8 per cent. These changes
determined the deterioration by 1.9 percentage points of the
ratio between the stock of assets and foreign liabilities, from
36.2 per cent at 31.12.2016. The stock of liabilities to foreign
direct investments represented 3.581 billion USD (an increase
by 3.3 per cent from the beginning of the year) and accounted

In December 2016, the average monthly salary was 6003.7
MDL, a 14.8 per cent increase compared to December 2013
and by 15.4 per cent higher than in November 2016. The real
salary index for December 2014 represented 112.1 per cent
compared to the same period of the previous year (calculated
as the ratio between the gross nominal salary and the
consumer price index) or an increase by 12.1 per cent. In the
public sector, in December 2018, the average monthly salary
was 4492.6 MDL (+8.0 per cent compared to December
2015), in the economic (real) sector — 6648.3 MDL (+17.0
per cent compared to December 2015).

! <https://www.bnm.md/ro/content/conturile-internationale-ale-republicii-moldova-pentru-anul-2016-da-

te-provizorii>

Table 1-19: Investments in the National Economy of the Republic of Moldova within 1993-2016

1993 1994 199§ 1996 1997 1998 1999 2000 2001 2002 2003 2004

Investments, billion MDL 0.171 0.712 0.845 0.987 1.202 1.444 1.592 1.759 2.315 2.804 3.622 5.140
Investments, billion US $ 0.128 0.175 0.188 0.215 0.260 0.269 0.152 0.142 0.180 0.207 0.260 0.417
% of the GDP 15.0 13.0 12.7 13.5 15.8 12.9 11.0 12.2 12.4 13.1 16.0

2008 2006 2007 2008 2009 2010 2011 2012 2013 2014 2018 2016

Investments, billion MDL 7.797 | 11.012| 15.336| 18.225| 11.124| 13.805| 16450 | 17.154| 19.132| 21.159| 21.123| 19.406
Investments, billion US $ 0.619 0.839 1.264 1.754 1.001 1.116 1.402 1.417 1.520 1.507 1.122 0.974
% of the GDP 20.7 24.6 28.7 29.0 18.4 19.2 20.0 19.4 19.0 18.9 17.2 14.4
Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
Table 1-20: Direct Net Foreign Investments attracted to the National Economy within 1993-2016
1993 1994 199§ 1996 1997 1998 1999 2000 2001 2002 2003 2004
GDP, million US $ 13583 | 1164.8| 1441.4| 1694.3| 1928.7| 1699.0| 1173.5| 1288.8| 1480.3| 1662.3| 1981.3| 25979
DFI, million US $ 14.0 11.6 25.9 23.7 78.7 75.5 37.9 127.5 54.5 84.1 73.8 87.7
% compared to the previous year 82.4 82.6 224.0 91.6 331.7 95.9 50.2 336.6 42.8 154.1 87.7 118.9
% of the GDP 1.0 1.0 1.8 1.4 4.1 4.4 3.2 9.9 3.7 S.1 3.7 3.4
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
GDP, million US $ 2988.2| 3408.1| 4402.5| 6056.3| S5437.6| S5813.0| 70162 | 7285.5| 7982.9| 7980.7| 6512.4| 6750.8
DFI, million US $ 190.7 258.7 536.0 726.6 135.2 212.0 347.9 282.6 290.5 349.9 234.4 124.4
% compared to the previous year 217.5 135.6 207.2 135.6 18.6 156.9 164.1 81.2 102.8 120.5 67.0 S3.1
% of the GDP 6.4 7.6 122 12.0 2.5 3.6 5.0 3.9 3.6 4.4 3.6 1.8

Source: World Bank <https://data.worldbank.org/indicator/BX. KLT.DINV.CD.WD?end=2016&start=1993>.
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Table 1-21: Average Monthly Salary and Average Monthly Old Age Pension 1993-2016

1993 1994 199§ 1996 1997 1998 1999 2000 2001 2002 2003 2004
Nominal salary, MDL 31.2 108.4 143.2 187.1 219.8 250.4 304.6 407.9 543.7 691.5 890.8 1103.1
Nominal salary growth, % 897.3 347.4 132.1 130.7 117.5 1139 121.6 133.9 133.3 127.2 128.8 123.8
Real salary growth, % 69.9 59.2 101.6 105.4 104.9 105.5 87.3 102.1 121.6 120.9 115.4 110.2
Nominal salary, US $ 23.3 26.7 319 40.7 47.5 46.6 29.0 32.8 422 51.0 63.9 89.5
Real salary growth, % 114.5 119.5 127.6 116.9 98.1 62.2 113.1 128.7 120.6 125.4 140.0
Nominal salary, US $ (cp1) 185.6 250.5 167.7 183.8 198.8 209.2 183.3 198.7 238.4 281.3 322.1 251.7
Real salary growth (%) 135.0 66.9 109.6 108.2 105.3 87.6 106.8 121.8 118.0 114.5 78.1
Old age pension, MDL 18.8 552 64.3 78.7 82.8 83.9 82.8 85.1 135.8 161.0 210.5 325.3
old age pension, US $ 14.0 12.9 143 16.7 17.6 10.1 7.1 6.9 10.4 11.6 159 26.1
2008 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Nominal salary, MDL 1318.7 1697.1 2065.0 2529.7 2748.4 2972.2 3193.9 3477.7 3765.1 4172.0 4610.9 5084.0
Nominal salary growth, % 119.5 128.7 121.7 122.5 108.6 108.1 111.6 108.9 108.3 110.8 110.5 110.3
Real salary growth, % 106.8 114.2 108.4 108.7 108.6 100.7 103.8 104.1 103.5 105.4 100.7 103.6
Nominal salary, Uuss$ 104.7 129.2 170.2 243.5 247.3 240.3 272.1 287.2 299.0 297.2 245.0 255.2
Real salary growth, % 117.0 123.5 131.7 143.1 101.6 97.2 113.2 108.5 104.1 99.4 82.4 104.2
Nominal salary, US $ (cp1) 297.4 348.4 376.4 431.6 463.2 456.7 577.0 592.7 622.3 546.0 548.6 566.2
Real salary growth (%) 118.2 117.2 108.0 114.7 107.3 98.6 126.3 102.7 105.0 87.8 100.5 103.2
old age pension, MDL 383.4 442.3 548.3 646.4 775.5 810.9 873.9 957.6 1020.6 1087.6 1165.2 12752
Old age pension, US $ 30.4 33.7 45.2 62.2 69.8 65.6 74.5 79.1 81.1 77.5 61.9 64.0

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).

According to preliminary data provided by the National Office
of Social Insurance, the number of pensioners registered by the
social security authorities as of January 1, 2017 represented
691.2 thousand people, with 11.3 thousand more compared
to January 1,2016. As of January 1,2017, the average monthly
old-age pension was 1275.2 MDL, increasing by 9.4 per cent
compared toitslevel as of January 1,2016. In the total structure
of pensioners, the largest share is represented by pensioners
following an age limit — 76.9 per cent, followed by pensioners
with disabilities and survivorship pensions, respectively
with 19.2 per cent and 2.1 per cent. Over 56 thousand
people benefit from social allowances, the largest category of
beneficiaries being persons with disabilities from childhood
(47.3 per cent). As of January 1, 2017, 79.3 thousand people
benefited from childcare allowances, of which 55.9 per cent
were insured. The average monthly allowance for insured
people represented 1234.3 MDL, while for uninsured ones —
540 MDL.

The 2016 unemployment, estimated according to the
standards of the International Labor Organization (ILO), was
53.3 thousand people (Table 1-22).

The unemployment rate (unemployed persons as a percentage
of the total economically active population) recorded at the
countrylevel represents 4.2 per cent -5.5 per cent for males and
2.9 per cent for females. There still are significant differences
between the unemployment rate in urban areas (6.0 per cent)
and the rural areas (2.6 per cent). According to data provided
by the National Employment Agency, as of January 1, 2017,
26.9 thousand registered unemployed were looking for a job,
while the business units dismissed every 16™. Of the total
number of unemployed, 47 per cent are females. Only 8 per
cent of the registered unemployed receive unemployment
allowance; in December 2016, the average unemployment
allowance represented 1356.8 MDL. On average, the rate was
4 unemployed persons per one job.

1.6. Current State of National Economy

1.6.1. Industrial Production

The 2016 industrial production reached approximately 40.1
billion MDL (in current prices). Compared to the 2016 level,
the industrial production level index increased by 0.9 per cent
(under comparable conditions) (Table 1-23, Figure 1-10).

Table 1-22: Economically Active Population, Number of Employees, Unemployed and Unemployment Rate in the Republic of

Moldova, 2005-2016

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2018 2016
Economically active population, thousand people 1422.3 | 1357.2| 1313.9| 1302.8 | 1265.3| 12354 | 1257.5| 1214.5| 1235.8| 1232.4| 1265.6| 1272.8
Employees, thousand people 1318.7 | 1257.3| 12472 1251.0| 1184.4| 1143.4| 1173.5| 1146.8| 1172.8| 1184.9| 1203.6| 1219.5
Number of unemployed, thousand people 103.7 99.9 66.7 51.7 81.0 92.0 84.0 67.7 63.1 47.5 62.1 533
Males 59.8 61.7 41.5 30.0 50.8 57.3 49.6 42.2 38.0 28.9 39.3 35.0
Females 43.9 38.2 25.2 21.8 30.2 34.7 34.4 25.6 25.1 18.6 22.7 18.3
Urban 72.5 56.8 40.7 32.7 47.5 57.4 50.0 43.6 36.8 29.4 38.3 35.7
Rural 31.2 43.1 25.9 19.1 33.5 34.6 34.1 24.2 26.3 18.1 23.8 17.6
Unemployment rate, % 7.3 7.4 S.1 4.0 6.4 7.4 6.7 5.6 S.1 3.9 4.9 4.2
Males 8.7 8.9 6.3 4.6 7.8 9.1 7.7 6.8 6.0 4.6 6.2 5.5
Females 6.0 5.7 3.9 3.4 4.9 5.7 5.6 4.3 4.1 3.1 3.6 2.9
Urban 11.2 9.2 6.9 5.5 8.0 9.6 8.2 7.3 6.3 5.2 6.4 6.0
Rural 4.0 5.8 3.6 2.7 5.0 5.4 5.2 3.9 4.1 2.7 3.5 2.6

Source: Statistical Data Bank of the National Bureau of Statistics: <http://statbank.statistica.md/pxweb/pxweb/ro/309%20Statistica%20sociala/30%20Statistica%20sociala__03%20FM__03%20MUN__ MUN060/MUN060200.

px/table/tableViewLayout1/?rxid=2345d98a-890b-4459-bb1f-9bS

Fourth National Communication of the Republic of Moldova

65f99b3b9>.



CHAPTER 1:

NATIONAL CIRCUMSTANCES |71

20.0

15.0

10.0

5.0

% 0.0

-5.0

-10.0

-11.6

-15.0

-15.0

-20.0

-21.1

-25.0

=270

-30.0 -27.8

-35.0

1991

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 1-10: Evolution of Industry Sector in the Republic of Moldova, 1991-2017, in % compared to the previous year.
Table 1-23: Evolution of Industry Sector in the Republic of Moldova, 1990-2017

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Industry, billion MDL 11.5 222 129.8 12 3.7 4.3 4.7 5.9 6.0 7.2 8.2 10.4 12.6 16.0
in % compared to the previous year -11L1| -27.0 0.0 -27.8 -3.9 -6.5 00| -15.0| -11.6 7.7 13.7 10.8 15.6
in % compared to 1990 88.9 64.9 64.9 46.9 45.0 42.1 42.1 35.8 31.6 34.1 38.7 42.9 49.6
Industry, billion US $ 0.885| 0921 0.949| 1.019| 1.274| 1.114| 0.685| 0.657| 0.810| 0.930| 1.145

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Industry, billion MDL 17.6 20.8 22.4 26.2 30.0 22.6 28.1 34.2 36.4 39.4 43.5 45.7 48.1 52.0
in % compared to the previous year 8.2 6.7 -4.8 -1.3 1.5 -211 9.3 9.5 -1.9 8.6 7.3 0.6 0.9 6.0
in % compared to 1990 53.7 57.3 54.5 53.8 54.6 43.1 47.1 S1.6 50.6 55.0 59.0 59.3 59.9 63.4
Industry, billion US $ 1427| 1.648| 1.704| 2.157| 2.886| 2.038| 2.276| 2913 | 3.003| 3.130| 3.102| 2.426| 2417| 2.602

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).

During 1990-2017, the industrial sector featured certain
fluctuations, showing the best performance in 2001 and 2003
and the worst performance in 1992, 1994, 1998, 1999 and
20009.

Processing Industry. The situation in the Industry Sector
was determined mainly by the processing industry, which

accounted in 2014 for 87.6 per cent of the total production of
the large enterprises whose main business was manufacturing.
The production of those enterprises increased by 1.8 per cent
compared to 2013.

Food and drinks industry accounted for the highest share in
the processing industry performance (Table 1-24).

Table 1-24: Production of Main Industrial Products by RM’s Manufacturing Industry, 2005-2016

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Meat, kt 5.9 9.0 14.3 12.1 15.3 23.7 27.8 31.0 34.5 43.1 44.6 44.2
poultry, kt 2.3 4.8 5.8 7.6 10.4 12.5 14.0 16.7 21.3 26.6 28.5 29.6
Sausages, kt 14.2 14.6 17.0 18.9 14.1 13.2 14.5 15.9 17.2 16.3 17.2 16.4
Canned meat, kt 0.6 1.0 1.1 1.3 1.0 1.5 13 1.5 0.9 0.7 0.5 0.5
Fruit and vegetable juices, kt 25625 | 27721 | 47995 | 32196 | 2321S| 27115| 29715| 46055 | 49059 | 49075 | 39243 | 49687
Unconcentrated juices 7171 | 18398 | 26921 | 16959 | 11467 | 17461 | 16828 | 21099 | 22826 | 21483 | 21535 | 187SS
concentrated juices 14642 | 9324 | 21074 | 15237 | 11747 | 9654 | 12887 | 24956 | 26234 | 27592 | 17708 | 30932
Canned fruits and vegetables, kt 33.0 44.4 22.7 41.9 26.5 29.9 26.3 24.3 25.1 30.4 15.7 16.7
..Processed and canned fruits, kt 18.3 17.3 16.5 17.8 3.7 8.0 6.8 4.7 10.7 7.6 7.9 9.4
Crude oil, kt 83.2 81.2 84.7 79.2 83.7 80.7 89.7 93.5 53.9| 109.6| 109.5 79.9
Margarine, t 3390 2624 2225 1944 1658 1274 1119 788 706 . . .
Milk and cream with fat content <6%, kt 20.8 50.3 553 66.6 61.4 65.1 62.9 62.4 65.3 78.7 80.0 86.0
Solid milk and cream, t 4565 3806 2676 2693 1821 1217 625 536 439 1042 1357 1675
Butter, tons 3393 3321 3387 4338 3819 4199 3878 3764 | 4159 4673 4787 5869
Fat cheese and young sheep cheese, t 2380 | 2008 | 2035| 2S19| 1309| 1779| 2087 | 2113| 243S| 2427| 2469| 2402
g‘r‘:e'nct:;dpgzi‘z‘t’s,yt"g““' kefir, sour cream and other | 3, | 51378 | 23851 | 23934 | 24464| 25615 | 27314 29144 | 30216 | 31542| 32659 | 32744
Ice-cream and other ice-forms with or without cocoa, t 12225 | 13258 | 12646 | 11477 | 10671 | 12491 | 12375| 14064 | 15160 | 15633 | 15969 | 16473
Flour, kt 144.0| 133.5| 113.3| 122.6| 1156 108.0| 1182 101.9| 1179 1184| 113.2| 103.8
Cereals, kt 3.0 4.3 4.7 6.4 7.2 5.6 4.8 3.6 4.4 4.7 5.7 5.3
Ready-made forage for animals, kt 48.8 60.6 429 49.1 56.8 71.6 73.3 94.9 96.3 97.3 79.0 954
Bread and bakery foods, kt 108.4| 112.3| 122.8| 137.5| 130.6| 129.0| 130.0 1293 | 132.5| 1284 131.5| 1292
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20058 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

..Fresh bread 105.7| 108.8| 119.4| 133.7| 126.7| 124.3| 1259 124.8| 126.8| 122.3| 1244| 1212
..Other bakery products 2.7 3.5 3.4 3.8 3.9 4.8 4.2 4.5 5.7 6.1 7.1 8.0
Flour confectionary, kt 19.8 20.8 214 22.0 22.9 26.9 28.3 30.6 339 34.0 33.6 34.4
Sugar, kt 133.5| 149.0 74.0| 134.0 38.4| 103.2 88.4 83.4| 1403 | 177.7 84.5| 100.0
Molasses, kt 42.2 42.3 24.9 34.5 23.3 36.2 35.8 31.7 53.1 61.1 30.6 39.1
Sugar confectionery, kt 12.3 12.2 13.2 13.8 12.6 12.9 13.0 12.3 13.4 13.7 14.0 14.2
Macaroni, kt 7.8 7.2 6.9 5.7 6.1 6.3 6.5 S.6 6.3 5.6 5.7 5.0
Mayonnaise and other emulsified sauces, tons 2578 | 2141| 1768 | 1066 827 540 466 476 486 549 509 607
Cognac (Divine), thousand dal 4781 | 2245| 2022| 281S| 1785| 1766| 239S| 3084 | 3451| 2762| 2186| 1433
Vodka, thousand dal 4906 2625 2020 1418 1059 1290 1967 2601 3380 3264 2737 2632
Brandy and liqueurs, thousand dal 8133 6214 | 4627 3099 | 2433 2662 2719 3025 3896 3673 3103 3075
Sparkling wine, thousand dal 1051 402 541 572 500 556 686 654 596 514 502 629
Natural grape wine, mill. dal 36.3 19.3 12.3 15.4 12.5 12.7 12.5 14.1 15.3 13.9 13.4 13.3
Porto, Madeira, Sherry, Tokay wine and other, thou dal 3238 1337 753 922 693 1051 1112 528 651 348 371 470
Mineral and carbonated waters, mill. dal 9.6 10.6 12.9 12.3 11.1 11.6 10.8 10.7 9.5 10.8 11.9 12.6
Soft beverages, mill. dal 6.4 7.5 9.4 7.7 6.0 6.5 7.2 7.2 6.4 6.4 6.5 4.6
Fermented tobacco, kt 8.2 52 4.3 6.3 49 7.3 6.8 5.7 3.5 2.6 1.7 1.1
Fabrics, thousand m? 116.0| 107.0| 201.0| 174.0| 111.0 55.0 20.0 10.0 13.0 - - -
Hosiery, thousand pairs 1082 1518 1428 1558 1463 1288 1470 1607 1056 1573 2046 | 1979.2
Knitwear, mln. pcs 17.0 16.5 16.9 19.3 17.6 20.2 17.2 18.6 18.2 16.9 15.2 16.6
Clothing for work, thousand pcs 3848 | 4528 | 5660| SS81| 4034 | 6191| 6554 4791| 3971| 3684| 4067 | 4368
Overcoats, raincoats, capes, cloaks, anoraks, thou pcs 938 860 939 791 776 650 616 524 694 758 730 840
Suits and assemblies, thousand pcs 344 215 43S 270 127 98 136 102 9S 81 60 72
Coats, jackets and blazers, thousand pcs S14 709 509 601 565 458 503 579 534 698 658 477
Trousers, shorts and overalls, thousand pcs 2452 2841 2258 1651 1530 1776 1613 1286 1188 1294 1120 1407
Dresses and sarafans, thousand pcs 121 343 671 | 1013 735 799 | 1034 1898 | 1372 1182 1125| 1072
Skirts and divided skirts, thousand pcs 733 636 526 367 377 250 336 379| 1307 635 530 472
Blouses and shirts for women and girls, thou pcs 1984 | 2549| 1824| 1939| 1920| 1916| 1835| 3310| 2451| 2060| 2170| 2507
;Z?:r’i :1, st‘fgf;e:d ;r:snks and similar containers of any | 5151 35| 579 340| 138|120 137| 13s| 107|110 83 49
Bags for women of any material, thousand pcs 99 80 101 155 117 95 131 107 134 169 136 151
Footwear, thousand pairs 3650 3673 3796 3832 2221 2717 2849 3053 2942 2866 1886 2078
Saw-timber, thousand cubic meters 21.7 259 29.3 45.3 329 24.8 17.4 18.4 15.7 14.9 159 13.6
‘Wooden blocks for doors and windows, thousand m? 16.4 18.9 214 16.4 22.8 19.1 14.1 13.7 12.5 15.2 11.8 10.1
Wooden block parquet, thousand m* 984 | 119.1| 1044 60.5 37.0 26.3 23.6 15.3 19.7 14.7 10.6 20.0
Paper and corrugated paper-board, mill m* 523 35.2 30.1 362 32.5 358.7 29.3 27.8 - - - -
Paper and corrugated paper-board, kt - - - - - - - - 14.1 11.8 11.7 12.0
fézetﬁg iieriiisfoff trimx;:‘/’vvii:Efzﬂ;:jpieienodlcals’ s58|  553|  7so|  s96|  423|  723|  709|  981|  727| 899| 706| 1445
f;g‘::r‘iig z:‘;:;csisfojf;m‘;:y;zgef and periodicals, | 4o\l 406 | 1460 1417| 1141] 1789| 1997 663| s40| s90| 461|327
Copybooks, t 3198 3227 2599 2346 1691 1306 1385 503 . . . .
Oxygen, thousand m? 6269 8295 | 10815 | 11557| 11822| 12864 | 18011 | 17907 | 1234S| 17685 | 26858 | 32747
Carbon dioxide, t 317 526 562 399 380 538 523 570 637 787 993 995
Paints and varnishes, t 533 769 1034 451 482 618 727 798 1892 1416 1760 2821
Soap, t 62.5 66.9 41.5 72.4 46.0 67.9 50.9 13.1 50.3 47.2 42.4 45.5
Washing and cleaning products, t 714| 2339| 2135| 1SS3| 15878| 1679 2048| 2156 1989| 2325| 2749| 2878
Natural essential oil, t 945 1219 668 555 470 298 160 193 214 182 159 151
Plastic tubes and pipes, t 314 85.2 79.7| 246.7| 186.0| 339.6| 352.1| 389.9| 449.5| S31L.7| 476.8| 403.3
Boxes, cases, crates and similar plastic products, t 9.8 11.0 12.9 12.5 11.3 10.8 11.7 19.5 - - - -
Multiple-walled insulating glass, thousand m2 - - - - - - - - 12.6 8.6 13.5 8.2
Glass mirrors, thousand m* 355 321 303 285 201 246 326 223 273 244 229 219
Glass mirrors, thousand pcs. 114 109 118 108 80 77 85 59 74 74 78 72
Glass Bottles and vials, mill. pcs 132 188 331 380 136 142 159 188 162 172 195 204
Ceramic building bricks for construction, thousand m? 231 233 224 223 177 202 184 221 207 241 289 277
Dry gypsum mixtures, kt 2214 1914 1878 1294 784 875 1009 953 898 902 675 651
bt st o o <]l s | | w] n a s w] 6]
Grey iron castings, tons 7.8 8.0 7.6 7.6 5.7 6.1 11.8 11.5 13.8 6.8 10.3 .
Steel castings, tons 1718 2525 4168 3967 3463 3110 4943 3687 4047 5414 | 4012 4614
Light non-ferrous metal castings, tons 36806 | 29758 | 21382 | 31926| 53675 | 64636 62709 | 61126| 35382 | 41309 | 25717 | 21736

Source: National Bureau of Statistics, <http://statbank.statistica.md/pxweb/pxweb/10/40%20Statistica%20economica/40%20Statistica%20economica__14%20IND__IND030/IND030100.px/table/

tableViewLayoutl/2rxid=b2ff27d7-0b96-43¢9-934b-42e1a2a9a774>.
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In 2016, compared to 2015, food industry reported an
increase of production by 1.0 per cent. The increase in overall
food production was driven by increases in: fish, crustaceans
and mollusks processing and canning — by 48.2 per cent;
dairy products — by 6.1 per cent; cocoa, chocolate and sugar
confectionary manufacture — by 5.5 per cent; meat and meat
products production, processing and canning — by 3.0 per
cent; bread and fresh confectionary manufacturing — by 2.6
per cent etc.

At the same time, a decreasing trend was registered in some
other processing sectors, such as: production of soft beverages;
mineral and carbonated water production — by 35.5 per cent;
vegetable and animal oils and fats production — by 14.9 per
cent; fruit and vegetable processing and canning — by 11.0 per
cent; distillation, refining and mixing of alcoholic beverages —
by 2.2 per cent etc.

The increase in overall industrial production was driven by
increases in other manufacturing sectors such as: wood and
wood products processing excluding furniture; articles of
straw and planting materials manufacture — by 50.2 per cent;
textiles — by 31.8 per cent; furniture manufacture — by 27.5 per
cent; paper and paper products — by 21.7 per cent; chemical
industry — by 17.2 per cent; clothing manufacturing — 15.1
per cent; footwear manufacturing — by 14.8 per cent; metal
industry, exclusively machinery, apparatus and installations —
by 3.9 per cent, etc.

At the same time, a decreasing trend was registered in some
other manufacturing sectors, such as: electrical equipment —
by 17.4 per cent; metal industry — by 10.6 per cent; nonmetal
mineral products— by 9.0 per cent; manufacture of tobacco
products — by 8.5 per cent; computer, electronic and optical
products manufacture — by 7.6 per cent; manufacture of
rubber and plastic products — by 5.5 per cent; manufacture of
basic pharmaceutical products and pharmaceutical drugs — by
1.3 per cent etc.

Energy Industry. In 2016, the energy sector enterprises
accounted for circa 10.9 per cent of the total production of
the large enterprises where industrial manufacture was the
main business. These enterprises generated the sales of circa
4.4058 billion MDL (in current prices), decreasing by 1.0 per
cent compared to 2015. The decrease was mostly generated by
decrease in electricity generation, transport and distribution
by 1.8 per cent. At the same time, an increase was recorded
within the steam and air conditioning supply — by 2.3 per cent.

Brief Description of the Energy System of the Republic of Moldova

In the Republic of Moldova, power generating capacity includes:
MTPP from Dnestrovsk (on the left bank of the Dniester)
with an installed capacity of 2520 MW, operating on natural

gas, residual fuel oil and coal, built between 1964-1982; CHP-
2 Chisinau, with an installed capacity of 240 MW (available
210 MW) and 1200 Geal/heat capacity, built between 1976-
1980; CHP-1 Chisinau, with an installed capacity of 66 MW
(available 40 MW) and 254 Gcal/heat capacity, built between
1951-1961; CHP-North Balti, with an installed capacity of 28.5
MW (available 24 MW) and 200 Gcal/heat capacity built in
during 1956-1970; HPP Dubasari on the river Dniester with
an installed capacity of 48 MW (30 MW available), 75 per cent
overused degree, built between 1954-1966; HPP Costesti on
the river Prut, with an installed capacity of 16 MW (10 MW
available), 67 per cent overused degree, built in 1978; other
power plants, including nine CHP owned by sugar plants with
an installed capacity of 97.5 MW operating on natural gas and
residual fuel oil, built during 1956-1981.

Of relatively high total nominal capacity (2996.5 MW) it
can be used only about 346 MW in cogeneration regime in
Chisinau and Balti and in the hydro base, respectively, it is
used only about half of the MTPP capacity (in particular, due
to difficult trading conditions). Most (stabilized at around 75-
78 per cent during 2007-2015) of the electricity consumption
ofthe country is covered by MTPP and imports from Ukraine.

It should be noted, however that between 1990-2015
electricity generation registered a decrease of 61.4 per cent,
while electricity consumption decreased by 52.3 per cent
(Table 1-25).

The power transmission system operator Moldelectrica SE
manages the internal transport network on the right bank of
the Dniester River, including 5,977.5 km transmission lines of
400, 330, 110 kV, and 25,877.4 km radial lines of 35 and 6-10
kV. Interconnections include 7 lines of 330 kV and 11 lines of
110 kV with Ukraine, 3 lines of 110 kV with Romania and 1
line of 400 kV with Romania and from there, with Bulgaria.

In 2000, the Republic of Moldova privatized a large part of
the distribution sector (approximately 70 per cent), that
including three of the five power distribution units, which,
subsequently, merged in the RED “Union Fenosa” ].S.C",
while the other two remained state-owned enterprises: J.5.C
“RED North” and “RED North-West” J.S.C. On the left bank
of the Dniester River the service is provided by “RED East”
J.S.C. and “RED South-East”

Public Electricity Generation

The energy system of the Republic of Moldova owns only
one condensation Thermal Power Plant (TPP) situated
in Dnestrovsk, on the left bank of the Dniester. The TPP is

12 Beginning with January 1, 2015, .S.C. ,Red Union Fenosa” legally separates the activity of electricity distribu-
tion from the electricity supply at regulated tariffs. This legal provision is stipulated in particular in art. 54 (5) of
the Law on Electricity No. 124-XVIII dated 23.12.2009. As a result, the electricity supply at regulated tariffs is
now ensured by the new enterprise J.S.C ,Gas Natural Fenosa Electricity Supply”, which is the legal successor of
J.S.C. ,Red Union Fenosa” (<11ttp://wwwgasnaturalfenosa.md/page/despre-noi>)

Table 1-25: Electricity Generation and Consumption within the National Economy within 1990-2015, billion kWh

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Electricity Generation 15.690 | 13.154| 11.248| 10.376 8.308 6.168 6.240 5.375 4.841 4.110 3.624 4913 4.408
Electricity Consumption 11426 | 10.839| 10.022 8.569 7.306 7.022 6.686 6.133 5.351 4.715 4.510 4.705 5.309

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Electricity Generation 4.062 4.179 4.225 2.867 3.869 4.026 6.195 6.115 S5.785 5.802 4.491 5.380 6.050
Electricity Consumption 6.452 6.025 5.838 5.485 5.684 5.732 5.302 5.257 5.416 5.604 5.449 5.456 5.455

Source: Statistical Yearbooks of the RM for 1994 (p.272), 1999 (p. 311), 2003 (p. 400), 2006 (p. 319),2009 (p. 313), 2012 (p. 317); 2014 (p. 311), 2016 (p.416-424); Statistical Yearbooks of the ATULBD for 2000 (page 99), 2006

(page 93), 2009 (page 92),2010 (page 93), 2011 (page 94), 2012 (page 98), 2014 (page 91), 2016 (page 101).
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equipped with eight energy groups on coal, with an electric
power of 200 MW (in service from 1964-1971, of which only
five are currently operational energy groups; during 1999-
2007 none was working), 2 energy groups on residual fuel oil
and natural gas with an electric power of 210 MW (in service
since 1973-1974, both operational) and two energy groups
on natural gas, operating on gas-steam combined cycle, with
an installed capacity of 250 MW each (in service since 1980,
both operational).

The technological processes used by MTPP are based on
the classical cycle of steam turbines with condensation and
involve combusting fossil fuels for electricity generation, heat
production representing only a secondary process. Electricity
generation decreased by 66.0 per cent between 1990 and 2015
at MTPP (Table 1-26).

When the Russian Federation increased the price forimported
natural gas, MTPP changed its tariff policy, increasing the
price of electricity supplied to the Republic of Moldova.

In this context, from November 2005 through September
2009, the Republic of Moldova has stopped buying electricity
from MTPP, opting for cheaper electricity imports from
Ukraine. The lack of demand during 09.11.2005-11.01.2007
forced the MTPP to use just one energy unit that operated by
gas-steam combined cycle based on natural gas consumption.

Between 1995 and 2018, the annual production of electricity
on theleft bank of the Dniester River (MTPP from Dnestrovsk
and HPP Dubasari) varied between 1.7-5.2 billion kWh,
of which about 40-65 per cent was exported to the right
bank of Dniester River and the southern regions of Ukraine

NATIONAL CIRCUMSTANCES

(Table1-27). The long-term strategy of the Russian company
Inter RAO EES, who owns MTPDP, is to create operating
conditions for the plant to a capacity of at least 1500 MW,
providing energy exports to the Balkans countries, over 6.0
billion kWh annually. In order to achieve modernization
plans, beginning with 2005, the Russian company has invested
about 100 million USD in upgrading MTPP.

Public Combined Heat and Power Generation

Currently, on the right bank of the Dniester there are three
Combined Heat and Power Plants (CHP): in Chisinau
municipality the CHP-1 and the CHP-2, and in Balti
municipality: the CHP-North. Also, there are some small
power plants with cogeneration at sugar plants. The installed
capacity of cogeneration power plants on the right bank of the
Dniester River is only about 14 per cent of the total installed
capacity of power plants in the RM.

Of the total nominal installed capacity on the right bank of
Dniester River, the largest share has CHP-2 in Chisinau, about
55 per cent of the total, followed by CHP-1 in Chisinau, with
a share of about 14% and CHP-North in Balti, with a share
of about 7%. Total nominal installed capacity in this region
covers only around 30 per cent of the electricity needs.

Total production of electricity on the right bank of Dniester
River decreased from approximately 1.901 billion kWh in
1990 to about 0.939 billion kWh in 2015 (Table 1-28). In the
context of increasing trend of electricity consumption in the
last period, this is a negative factor, including from the energy
security point of view.

Table 1-26: Electricity Generation at MTPP, 1990-2015, billion kWh

1990 1991 1992

1993

1994 1995 1996 1997 1998 1999 2000 2001 2002

2003
2.793

2004
2.891

2005
2.701

Electricity Generation

2006
1.347

2007
2.482

2008
2.622

2009
4.862

2010
4.723

2011
4.494

2012
4.615

2013
3.031

2014
3.893

2015
4.610

Source: Statistical Yearbooks of the ATULBD for 2000 (pages 99, 101, 175, 183), 2006 (pages 93,95, 173, 179), 2009 (pages 92, 94, 169, 175), 2010 (pages 93,96, 167, 173), 2011 (pages 94, 97, 171, 177), 2012 (pages 98, 101, 175,

181),2014 (pages 88,91, 163, 169), 2016 (pages 98, 101, 170, 176).

Table 1-27: Electricity Generation in the ATULBD, 1995-2015

19958 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Electricity Generation, bill. kWh, including at: 4.987 4.840 3.924 3.593 2973 2.720 3.649 3.228 3.016 3.157 2.996
MTPP Dnestrovsk, bil. kWh 4.747 4.560 3.629 3.296 2.687 2.463 3.366 2.942 2.793 2.891 2.701
HPP Dubasari, bil. kWh 0.240 0.280 0.295 0.297 0.286 0.257 0.283 0.286 0.223 0.266 0.295
Electricity Imports in ATULBD, bill. kWh 0.000 0.000 0.000 0.000 0.003 0.014 0.000 0.285 0.921 0.812 0.659
Electricity consumption in ATULBD, bill. kWh 2.878 2.589 2.364 1.929 2.098 2.031 2.183 1.899 2.112 2.124 2.108
Electricity exports from ATULBD, bill. kWh 2.109 2.250 1.560 1.665 0.878 0.703 1.467 1.615 1.826 1.844 1.547
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 %
Electricity Generation, bill. kWh, including at: 1.675 2.769 2.929 5.164 5.051 4.770 4.869 3.586 4.417 S.111 2.5
MTPP Dnestrovsk, bil. kWh 1.347 2.482 2.622 4.862 4.723 4.494 4.615 3.031 3.893 4.610 -2.9
HPP Dubasari, bil. kWh 0.296 0.275 0.307 0.303 0.328 0.276 0.235 0.265 0.261 0.218 9.1
Electricity Imports in ATULBD, bill. kWh 0.276 0.000 0.000 0.002 0.002 0.002 0.002 0.002 0.002 0.002 N/A
Electricity consumption in ATULBD, bill. kWh 1.899 2.134 2.151 1.815 1.670 1.763 1.832 1.644 1.808 1.770 -38.5
Electricity exports from ATULBD, bill. kWh 0.052 0.636 0.793 3.358 3.391 3.023 3.054 1.962 2.611 3.343 58.5

Source: Statistical Yearbooks of the ATULBD for 2000 (pages 99, 101, 175, 183), 2006 (pages 93, 95, 173, 179), 2009 (pages 92, 94, 169, 175), 2010 (pages 93,96, 167, 173), 2011 (pages 94, 97, 171, 177), 2012 (pages 98, 101, 175,

181), 2014 (pages 88,91, 163, 169), 2016 (pages 98, 101, 170, 176).

Table 1-28: Electricity Generation on the Right Bank of Dniester River, 1990-2015, billion kWh

1990 1991 1992

1993

1994 1995 1996 1997 1998 1999 2000 2001 2002

2003 2004 2008

2006

2007 2008 2009 2010 2011 2012 2013 2014 2018

Electricity Generation 1.046| 1.022| 1229 1.192| 1.100| 1.097| 1.031 1.064 | 1.016| 0.932| 0.905| 0.963| 0.939
Source: NBS, Statistical Yearbooks for 1994 (p. 272), 1999 (p. 311), 2003 (p. 400), 2006 (p. 319),2009 (p. 313),2012 (p. 317),2014 (p. 311),2016 (p. 418, 422).
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Public Heat Generation

There are several Heat Plants (HPs) in the Republic of
Moldova, mainly operating on natural gases and residual fuel
oil, less on coal and biomass. The amount of fuel consumption
is accounted in the Energy Balances of the Republic of
Moldova. Between 1990-2015, the total amount of heat
produced in the Republic of Moldova decreased by circa 82.1
per cent, from 22.212 million Gcal in 1990 to 3.978 million
Gcal in 2015 (Table 1-29).

The continuously decreasing tendency of heat generation is
characteristic both to the right bank of the Dniester River,
for example between 1995-201S5, the decrease represented
circa 59.5 per cent (from 7.097 million Gcal in 1995 to
2.397 million Geal in 2015), as well as for the left bank of
the Dniester River, where, between 1995-2015, the decrease
represented circa 42.1 per cent (from 2.730 million Geal in
1995 to 1.582 million Gcal in 2015).

Table 1-30 provides data regarding heat generation on the
right bank of Dniester. As can be noted, about 66.1 per cent
of the total heat generated was produced by combined heat
and power plants (CHP), while 33.9 per cent was produced
by heat plants (HP).

Mining and Quarrying. In 2016, the extractive industry
enterprises accounted for about 1.4 per cent of the total
production of large enterprises whose main business is
manufacturing. These enterprises generated the sales of circa
578.1 million MDL (in current prices), by 15.8 per cent the
level recorded in 20185.

Table 1-29: Heat Generation in the Republic of Moldova, includi

1.6.2. Agricultural Production

In 2016, the agriculture production accounted circa 30.5
billion MDL (in current prices), an increase by 8.2 per cent
compared to the previous year (in similar conditions) by 18.6
per cent (Figure 1-11).

The respective trend was driven by a 26.0 per cent increase
in vegetable production and a 3.1 per cent increase in animal
production.

Between 1991 and 2017, the agricultural production was
characterized by fluctuations, with the best performance
reported in 1993, 1997, 2004, 2008, 2013 and 2016, and with
poor results — respectively in 1992, 1994, 1996, 1998, 2003,
2007,2012 and 2015 (Figure 1-11, Table 1-32).

As the analysis on the influence of production types on the
rhythm of crop yields indicated, in 2016, compared to the
previous year, a more significant positive influence was
determined by the increasing productivity of: cereals and
leguminous crops (by 34.6 per cent), sun flower (by 38.9 per
cent), fruits, berries and walnuts (by 19.2 per cent), potatoes
(by 35.0 per cent), livestock (by 4.8 per cent), vegetables
(by 12.1 per cent), grain rapeseed (by 2.7 times), which
determined an increasing global agricultural production
respectively by 8.1 per cent, 4.5 per cent, 1.5 per cent, 1.0 per
cent, 0.9 per cent, 0.8 per cent, and by 0.7 per cent.

In 2016, the share of crop yields within the total agricultural
production represented 72 per cent (in 2015 - 68 per cent),
of which: cereals and leguminous crops — 26.4 per cent (23.3

ng ATULBD, 1990-2015, million Gcal

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Heat Generation 22.212| 16.896| 12.423| 10.208 7.507 9.827 9.647 9.000 8.369 6.736 4.986 5.188 5.068
Heat Consumption 20.983 | 15.961| 11.736 8.703 6.658 8.796 8.528 7.885 7.338 5.896 4.501 4.608 4.469

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heat Generation 5.158 4919 5.324 5.284 4.824 4.803 4.366 4.600 4.419 4.273 4.377 4.064 3.979
Heat Consumption 4.539 4.397 4.765 4.566 4.199 4.180 3.832 3.988 3.952 3.785 3.861 3.579 3.473

Source: Energy Balances of the Republic of Moldova for 1990-2015; Statistical Yearbooks of the ATULBD for 2000 (page 99), 2006 (page 93), 2009 (page 92), 2010 (page 93), 2011 (page 94), 2012 (page 98), 2014 (page 88), 2016

(page 98).

Table 1-30: Heat Generation in the RM, 1990-2015, since 1993 only for the Right Bank of Dniester River, million Gcal

1990 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Heat, including: 22212| 10208 7.507| 7.097| 7.077| 6590| 6120| 4.647| 3.057| 3298| 3217 3347
From CHP 7220 4.657| 3.641| 3.528| 3.659| 3294| 3.127| 2.534| 1.847| 2113| 2128 1.922
From HP 14.802| 5.542| 3862 3.568| 3417| 3296| 2991| 2113 1207 1183 1.087| 1423
From Other Plants 0.190| 0.009| 0.003| 0.001| 0.001 0.000| 0.002| 0000 0.003| 0002 0.002| 0.002
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heat, including: 3.147| 3.591|  3.552| 3.094| 3.074| 2638| 2.874| 2721 2.596|  2.681 2498 2397
From CHP 1922 2.140| 2.165 1.855 1.939 1.647 1.874| 1.780 1.701 1.655 1.661 1.585
From HP 1.423 1451 1.358 1.386 1.133|  0.990 1.000| 0.940| 0.895 1.022| 0.837| 0812
From Other Plants 0.002 -|  0.001 0.001| 0.002| 0.001 -|  0.001 -|  0.004 - -
Source: Energy Balances of the Republic of Moldova for 1990-2015.
Table 1-31: Production of Main Industrial Products by Mining and Quarrying Industry, 2005-2016
2005 2006 2007 2008 209 2010 2011 2012 2013 2014 2015 2016
Calcareous stones for carving or construction, alabaster, kt | 474.8 | 512.6| 568.1| 522.6| 399.1| 346.0| 350.4| 3164| 286.5| 317.1| 279.4| 188.8
Other stones for carving or construction, exclusively | o 31 g) o1 2545| 2535| 2430| 2036| 3163| 4418| 6482| 6741| 6384| 4985
granites or sandstones, kt
Sand, kt 1051.9 | 940.6 | 1482.9 | 1511.3 | 1071.1| 1211.1| 1286.7 | 1373.1 | 1521.8 | 1660.0 | 1599.9 | 1522.5
Pebbles, Gravel, Boulders and Silex, kt 1370.2 | 1784.9 | 1814.9 | 2054.9 | 1349.3 | 1640.3 | 2156.4 | 2013.5 | 2492.5 | 2871.1 | 2717.1 | 2349.0
Sand-gravel mixture, kt 151.6| 2863 | 273.1| 2063| 143.7| 2583| 655.7| 875.7| 1290.1| 1412.0 | 1087.8 | 1109.7

Source: National Bureau of Statistics, <http://statbank.statistica.md/pxweb/pxweb/ro/40%

ica/40%:

ica__ 14920IND__INDO030/IND030100.px/table/tableViewLayout1/?rxid=b2{f27d7-0b96-43c9-934b-

42ela2a9a774>.
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Figure 1-11: Dynamics of Agricultural Production, 1991-2017, % compared to the preceding year.
Table 1-32: RM’s Agricultural Production, 1990-2017
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Agriculture, billion MDL 61| 113| 973 1.1 3.2 4.2 4.6 5.1 4.8 6.4 8.3 8.6 9.5| 104
in % compared to the previous year -1 -14.5 10.4| -24.6 19| -11.9 11.4| -11.6 -8.4 -3.3 6.4 34| -13.6
in % compared to 1990 100.0| 889| 760| 839| 633| 645| 568| 633| 559 S512| 495| 527| 545 471
Agriculture, billion USD 080 079| 094| 101| 110| 089 061| 067 067| 070 074
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Agriculture, billion MDL 18| 127| 137| 128 165| 133| 199| 226| 199| 238 273| 272| 305| 323
in % compared to the previous year 20.8 0.8 -1 -23.1 32.1 -9.6 7.9 50| -22.3 39.1 8.6| -134 18.6 4.0
in % compared to 1990 569| 573| 567| 436| 57.6| 521| 562| 590| 459| 638| 693| 600| 7L1| 740
Agriculture, billion USD 096 1.01| 1.05| 1.06| 1.59| 120| 1.61| 193] 1.65| 1.89| 1.94| 144| 153| 162

Source: Ministry of Economy of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May2017).

per cent), industrial crops — 17.4 per cent (15.1 per cent),
potatoes — 3.3 per cent (2.9 per cent), vegetables — 6.3 per
cent (6.7 per cent), fruits, berries and walnuts — 8.0 per cent
(8.0 per cent), grapes — 7.0 per cent (8.1 per cent). The animal
production accounted for 28 per cent (in2015 — 32 per cent),
of which livestock and poultry — 16.0 per cent (18.2 per cent),
milk - 7.9 per cent (9.4 per cent), eggs — 2.9 per cent (3.2 per
cent).

To be noted that between 1990 and 2018, the gross harvest
of some agricultural crops significantly decreased in the
Republic of Moldova, including: perennial grass for silo and
green fodder — by 89.4 per cent, annual grass for green fodder

Table 1-33: Gross Harvest of Agricultural Crops, 1990-2015, kt

— by 78.2 per cent, forage roots — by 74.7 per cent, winter and
spring barley — by 45.3 per cent, leguminous crops — by 45.1
per cent, oats — by 44.7 per cent, winter wheat— by 43.5 per
cent, la grain maize — by 35.9 per cent, tobacco — by 27.3 per
cent, leguminous maize — cu 24.6 per cent, sun flower — by
21.4 per cent, sugar beet — by 15.8 per cent etc. At the same
time, in several sectors the production increased, including
melons & gourds (by 127.7 per cent), grain sorghum (by 75.0
per cent), buckwheat (by 63.1 per cent), millet (by 11.1 per
cent), winter rye (by 6.7 per cent) and potatoes (by 2.1 per
cent) (Table 1-33). However, these positive results are due, in
particular, to the expansion of sown areas and less to the crop
yields increase (Table 1-34).

1990 1991 1992 1993 1994 1995 1996 1997 1998
Cereals and leguminous crops 2538.6 3105.9 2099.8 3340.2 1753.8 2638.6 1981.2 3512.3 2751.9
..Wheat (Winter and Spring) 1129.0 1056.5 925.8 1392.6 658.8 1154.3 673.7 1152.6 9519
..Winter rye 1.9 1.6 14 2.8 2.7 5.9 9.9 10.9 7.0
...Barley (Winter and Spring) 417.9 427.0 405.0 481.0 3249 3112 136.7 256.9 2422
...0at 3.8 S.0 6.8 10.7 7.1 9.8 4.2 10.3 9.5
...Millet 0.1 0.1 0.0 0.1 0.1 0.3 0.2 0.5 0.1
...Buckwheat 1.8 5.0 2.3 5.5 3.5 2.2 3.0 4.8 4.3
...Leguminous crops 97.1 105.7 121.8 121.6 70.2 55.4 31.6 63.2 76.9
...Grain maize 885.5 1501.2 635.6 1324.5 629.3 948.6 1006.6 1788.0 1272.7
...Grain sorghum 1.2 3.1 1.1 1.4 1.1 0.8 0.1 0.5 0.2
...Other cereal crops 0.3 0.7 0.0 0.0 56.1 0.3 0.2 0.0 4.7
Industrial crops
...Sugar beet 2374.5 1988.6 1783.4 2048.3 1526.7 1877.9 1682.1 1674.8 1356.8
...Sun flower 2522 151.4 176.2 173.7 149.2 208.1 284.0 174.3 196.4
...Soybeans 23.8 334 7.9 9.3 4.0 3.3 2.5 2.7 6.0
..Tobacco 66.2 62.8 42.4 50.2 41.5 27.1 19.8 239 24.6
...Grain rapeseed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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1990 1991 1992 1993 1994 1995 1996 1997 1998
Potatoes, vegetables and melons & gourds
...Potatoes 295.3 290.6 310.8 726.0 474.7 385.3 344.3 392.6 372.5
.. Vegetables 1177.3 989.2 787.5 777.2 598.5 568.8 362.4 393.6 570.8
...Melons and gourds 34.4 35.6 9.3 18.6 12.6 23.3 23.3 30.4 25.9
Forage crops
...Forage roots 1171.8 1416.4 922.5 988.6 547.0 597.0 336.5 310.2 286.4
...Maize for silo and green fodder 4509.0 4979.1 3025.9 3358.7 2285.7 2136.2 1212.0 1065.0 856.5
...Perennial grasses for green fodder, silage and fodder 4456.1 6053.5 34014 3514.6 2013.8 1704.7 1027.2 855.6 498.5
...Annual grasses for green fodder 288.9 420.7 339.0 339.1 190.7 2223 143.4 96.7 106.6

1999 2000 2001 2002 2003 2004 2008 2006 2007
Cereals and leguminous crops 2375.0| 2070.2| 2847.5 2791.2 1654.4 3178.0 3059.9 2371.2 932.5
..Wheat (Winter and Spring) 797.8 725.0 1180.8 1113.1 102.4 861.2 1048.6 682.3 406.5
..Winter rye 6.3 5.0 9.3 5.9 0.8 S.1 6.1 1.1 0.8
...Barley (Winter and Spring) 203.1 152.3 248.4 241.7 74.4 284.1 240.9 214.6 125.7
..Oat 5.9 3.5 6.4 4.7 4.0 10.3 7.6 6.1 1.4
...Millet 0.0 0.1 0.0 0.1 0.1 0.3 0.2 0.0 0.1
..Buckwheat 6.1 8.0 6.4 1.4 1.6 1.2 1.1 0.5 0.4
...Leguminous crops 61.6 30.8 79.1 50.2 30.2 S1.0 67.1 68.4 14.4
...Grain maize 1151.3 1050.4 1141.9 1206.3 1440.2 1845.1 1523.4 1327.6 363.2
...Grain sorghum 0.3 0.5 1.1 0.5 4.4 3.4 0.3 0.5 0.1
...Other cereal crops 6.0 3.2 S.7 4.2 0.7 3.7 12.3 15.2 1.1
Industrial crops
...Sugar beet 956.4 982.5 1120.6 1157.4 660.3 911.3 996.2 1177.3 612.3
...Sun flower 291.6 305.1 278.3 340.9 4214 354.8 368.7 396.1 158.7
...Soybeans 13.7 11.6 10.5 12.6 19.4 40.2 66.4 80.2 40.0
...Tobacco 22.6 26.3 16.3 12.4 7.2 7.9 6.7 4.9 3.6
...Grain rapeseed 12 1.1 1.0 1.0 1.2 1.1 3.4 6.9 34.9
Potatoes, vegetables and melons & gourds
...Potatoes 330.6 330.4 388.6 326.0 303.2 321.8 391.1 384.1 200.9
.. Vegetables 535.8 396.1 487.4 408.4 371.7 328.7 410.3 490.6 226.6
...Melons and gourds 33.9 317 39.3 29.0 72.7 57.3 49.3 92.6 41.2
Forage crops
...Forage roots 170.1 125.0 63.5 67.9 55.7 52.7 41.6 34.9 13.8
...Maize for silo and green fodder 428.6 350.7 316.4 322.8 3279 2194 199.6 153.3 104.6
...Perennial grasses for green fodder, silage and fodder 506.8 3174 201.5 173.4 145.4 206.7 183.8 194.9 177.0
...Annual grasses for green fodder 53.7 28.8 19.3 16.0 12.6 12.6 16.3 13.6 7.4

2008 2009 2010 2011 2012 2013 2014 20158 %
Cereals and leguminous crops 3261.6 2375.5 2674.3 2794.6 1359.0 3130.4 3341.0 2587.0 1.9
..Wheat (Winter and Spring) 1286.5 738.9 749.5 797.1 496.9 1009.6 1102.6 927.4 -17.9
..Winter rye 2.0 3.4 2.4 1.0 2.6 5.7 1.4 1.0 -47.7
...Barley (Winter and Spring) 362.3 290.5 240.7 218.9 139.3 241.6 244.7 199.1 -52.4
..Oat 3.9 1.6 3.1 3.6 2.0 3.8 2.9 1.7 -56.4
...Millet 0.5 0.7 0.3 0.1 0.1 0.1 0.1 0.1 0.0
...Buckwheat 0.5 0.6 0.5 0.5 0.3 0.5 0.4 0.2 -88.4
...Leguminous crops 38.0 32.0 40.1 33.1 17.3 24.1 32.9 25.1 -74.2
...Grain maize 1484.1 1159.6 1462.1 1547.2 587.2 1546.8 1642.1 1133.6 28.0
...Grain sorghum 0.1 0.2 0.2 0.1 0.1 0.4 0.3 0.2 -85.4
...Other cereal crops 8.1 5.3 7.7 4.8 2.1 S.S 8.3 2.7 808.3
Industrial crops
...Sugar beet 960.7 3374 837.6 588.6 587.0 1009.0 1356.2 537.5 -77.4
...Sun flower 387.2 310.2 440.2 497.4 339.1 602.2 627.1 562.3 123.0
...Soybeans 58.8 50.1 113.0 80.6 48.9 67.6 111.4 49.2 106.5
...Tobacco 3.9 4.4 7.6 5.4 2.9 2.2 1.4 1.2 -98.2
...Grain rapeseed 100.1 81.6 S1.0 67.7 8.1 58.8 90.2 25.6 NA
Potatoes, vegetables and melons & gourds
...Potatoes 273.7 264.8 286.7 362.9 191.5 244.0 275.7 163.8 -44.5
.. Vegetables 389.4 322.8 365.8 396.0 251.9 319.1 352.3 266.9 -77.3
...Melons and gourds 69.9 102.4 104.9 85.2 52.6 56.6 48.3 56.7 64.8
Forage crops
...Forage roots 26.4 20.0 31.7 23.2 10.6 22.2 26.1 14.6 -98.8
...Maize for silo and green fodder 113.0 106.4 143.8 125.2 110.8 168.2 135.7 91.8 -98.0
...Perennial grasses for green fodder, silage and fodder 364.2 2134 323.9 238.5 97.6 198.6 275.0 118.5 -97.3
...Annual grasses for green fodder 183 7.9 10.9 113 6.3 9.6 134 8.8 -97.0

Source: NBS on-line database, Section “Sown Area, crops average yield and harvest within 1990-2015”: <http://statbank statistica.md/pxweb/Database/RO/16%20AGR/AGR02/AGRO2.asp>; Statistical Yearbooks for ATULBD 1998 (page 218),

2002 (page 113), 2005 (page 101), 2009 (page 98), 2011 (page 101), 2014 (page 95),2016 (page 108).
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Table 1-34: Average Yield per Hectare of Agricultural Crops in the RM, 1990-2015, t/ha

1990 1991 1992 1993 1994 199§ 1996 1997 1998
Cereals and leguminous crops 3.4 3.7 2.8 3.7 2.1 2.9 2.2 3.3 2.6
..Wheat (Winter and Spring) 3.9 3.5 3.3 4.0 2.2 2.9 1.8 2.8 2.3
..Winter rye 2.1 2.0 2.0 2.6 1.6 2.2 2.1 2.8 1.9
...Barley (Winter and Spring) 3.5 3.2 3.3 3.5 2.2 2.3 1.3 2.0 1.8
..Oat 1.8 1.7 2.3 2.7 1.4 1.7 1.1 1.6 1.6
... Millet 1.0 1.0 0.4 1.0 0.6 14 0.7 1.6 0.4
...Buckwheat 0.5 0.8 0.3 0.8 0.4 0.4 0.4 0.7 0.4
...Leguminous crops 1.3 1.4 1.7 1.7 1.1 1.0 0.7 14 1.3
...Grain maize 3.4 4.8 2.5 3.9 2.2 3.0 2.9 4.0 3.1
...Grain sorghum 1.0 1.0 2.2 4.6 0.9 0.8 0.3 1.7 0.9
...Other cereal crops 3.0 3.1 2.6 2.8 2.1 0.3 1.4 0.0 2.1
Industrial crops
...Sugar beet 29.1 24.9 21.6 22.5 16.7 20.8 20.0 22.0 17.8
...Sun flower 1.9 12 1.3 1.2 0.9 1.3 13 0.9 0.8
...Soybeans 0.9 14 0.5 1.0 0.7 1.0 1.0 1.1 0.9
... Tobacco 2.1 1.9 1.5 1.6 1.5 1.3 1.2 14 1.1
...Grain rapeseed 2.0 2.0 1.6 1.2 1.0 0.8 0.7 1.0 0.9
Potatoes, vegetables and melons & gourds
...Potatoes 7.2 6.2 5.6 10.0 7.4 6.8 5.8 6.3 6.0
..Vegetables 16.6 12.7 10.7 8.7 7.2 7.7 5.9 6.2 9.7
...Melons and gourds 3.7 4.5 1.3 2.8 2.3 3.1 3.5 3.8 S.0
Forage crops
...Forage roots 444 47.2 31.8 326 20.9 24.4 19.1 19.0 18.5
...Maize for silo and green fodder 154 24.9 10.1 13.8 7.5 11.9 6.7 10.8 8.8
...Perennial grasses for green fodder, silage and fodder 21.6 29.5 18.6 17.7 11.2 11.8 8.3 8.3 6.6
...Annual grasses for green fodder 9.2 15.7 9.7 10.4 4.9 7.6 S.3 5.8 6.2
1999 2000 2001 2002 2003 2004 2005 2006 2007
Cereals and leguminous crops 2.3 1.9 2.4 2.4 1.8 2.8 2.7 2.5 0.9
..Wheat (Winter and Spring) 2.0 1.7 24 22 0.5 2.5 2.3 22 1.2
..Winter rye 1.6 1.3 1.7 1.6 0.6 2.0 1.9 1.6 1.1
...Barley (Winter and Spring) 1.6 1.2 2.2 1.8 0.8 2.0 1.6 1.7 0.9
..Oat 12 0.8 1.3 1.1 0.9 1.7 1.2 13 0.3
... Millet 0.1 0.2 0.8 0.5 0.5 0.7 0.9 0.5 0.1
...Buckwheat 0.4 0.7 0.5 0.3 0.3 0.3 0.4 0.1 0.3
...Leguminous crops 1.0 0.6 1.5 0.8 0.6 1.3 1.6 1.6 0.4
...Grain maize 2.8 2.3 2.3 2.7 2.5 3.1 3.2 2.9 0.8
...Grain sorghum 3.1 1.3 1.1 0.9 14 0.9 0.4 1.1 0.5
...Other cereal crops 3.6 161.2 7.5 6.0 0.9 1.5 2.0 2.0 0.8
Industrial crops
...Sugar beet 14.6 14.8 17.7 22.3 16.6 26.1 29.0 27.8 17.9
...Sun flower 1.2 12 1.2 1.2 1.1 1.2 12 1.3 0.7
...Soybeans 0.8 1.0 1.1 12 1.1 14 1.8 14 0.8
..Tobacco 12 1.1 0.9 1.3 1.3 1.4 1.4 14 1.2
...Grain rapeseed 12 1.0 1.0 1.0 1.0 1.2 14 1.0 0.8
Potatoes, vegetables and melons & gourds
...Potatoes 5.0 S.1 9.0 7.2 7.9 9.2 10.6 11.0 5.6
..Vegetables 9.5 7.0 7.0 7.0 8.5 8.6 10.3 11.0 5.7
...Melons and gourds S.7 4.0 5.2 4.5 8.4 7.8 9.4 10.2 S.8
Forage crops
...Forage roots 11.9 10.9 14.0 16.6 12.3 14.2 16.4 11.6 7.4
...Maize for silo and green fodder 6.8 7.1 7.8 9.2 74 8.9 11.0 9.6 4.2
...Perennial grasses for green fodder, silage and fodder 8.7 6.0 4.2 3.5 2.9 3.9 3.1 3.1 2.6
...Annual grasses for green fodder 3.2 2.6 2.4 1.8 1.1 2.1 2.0 2.3 1.3
2008 2009 2010 2011 2012 2013 2014 201S %
Cereals and leguminous crops 3.2 2.3 2.6 2.8 1.3 2.9 3.2 2.4 -28.7
..Wheat (Winter and Spring) 3.0 1.9 2.0 2.3 1.3 2.3 2.7 2.2 -43.5
..Winter rye 1.9 1.8 1.5 1.8 2.0 2.8 2.8 2.3 6.7
...Barley (Winter and Spring) 2.6 1.6 1.5 1.7 1.2 1.9 2.0 1.9 -45.3
..Oat 14 0.7 1.0 1.6 0.9 1.5 1.4 1.0 -44.7
... Millet 1.7 2.5 0.5 0.7 0.6 1.1 1.5 1.1 11.1
...Buckwheat 0.6 0.6 3.2 0.8 0.3 1.6 1.5 0.8 63.1
...Leguminous crops 1.3 0.9 1.0 1.1 0.7 1.0 1.5 1.0 -24.6
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2008 2009 2010 2011 2012 2013 2014 2015 %
...Grain maize 3.5 2.8 3.4 3.3 1.1 3.2 3.3 2.2 -35.9
...Grain sorghum 0.5 0.8 0.9 0.7 0.5 3.0 2.8 1.8 75.0
...Other cereal crops 2.1 1.7 1.8 1.9 1.9 2.0 2.1 2.2 -26.3
Industrial crops
...Sugar beet 38.9 144 31.6 23.2 18.8 35.2 48.4 24.5 -15.8
...Sun flower 1.6 12 1.5 1.6 1.0 1.7 1.7 1.5 -214
...Soybeans 1.9 1.0 1.9 14 0.8 1.6 2.0 0.7 -21.5
...Tobacco 1.4 1.8 1.7 14 1.2 1.5 1.6 1.5 -27.3
...Grain rapeseed 1.9 1.2 1.0 1.3 1.0 1.6 2.4 1.9 -3.5
Potatoes, vegetables and melons & gourds
...Potatoes 8.7 9.3 10.2 12.2 7.6 10.1 11.9 7.3 2.1
..Vegetables 9.3 8.7 9.0 10.6 7.2 8.6 9.9 9.1 -45.1
...Melons and gourds 7.9 8.6 9.9 10.4 7.2 7.3 6.6 8.5 127.7
Forage crops
...Forage roots 14.1 13.7 18.5 19.0 7.4 18.5 20.1 11.2 -74.7
...Maize for silo and green fodder 11.0 9.4 14.2 12.0 S.0 19.2 14.5 8.2 -46.8
...Perennial grasses for green fodder, silage and fodder 6.0 3.5 4.8 3.9 1.7 3.4 S.0 2.3 -89.4
...Annual grasses for green fodder 33 2.2 1.7 23 1.6 22 34 2.0 -78.2

Source: NBS on-line database, Section “Sown Area, crops average yield and harvest 1990-2015”: <http://statbank.statistica.nd/pxweb/Database/RO/16%20AGR/AGR02/AGRO2.asp>; Statistical Yearbooks for ATULBD: 1998 (page 218),2002

(page 113), 2005 (page 101), 2009 (page 99), 2011 (page 102), 2014 (page 96), 2016 (page 110).

Plant Production. In 2016, agricultural production data show
a significant increase driven by the growth of average crop
harvest due to the year good weather conditions.

Compared to the previous year, the global crop yield increased
by 772 kt or by 3S per cent more (including wheat — by 368 kt
or 40 per cent, grain maize — by 302 kt or 28 per cent), sugar
beet - by 53 kt (by 10 per cent), sun flower — by 188 kt ( 39
per cent), grain rapeseed — by 27 kt ( 2,7 times), potatoes - by
56 kt (3S per cent), vegetables — by 47 kt (19 per cent), fruits,
berries and walnuts - by 105 kt (22 per cent) and grapes — by
16 kt (3 per cent). In 2016, the agricultural enterprises have the
main share in the production of: sugar beet — 93 per cent, grain
rapeseed — 92 per cent, soybeans — 78 per cent, tobacco — 77
per cent, cereals and leguminous crops (exclusive corn) and sun
flower — 73 per cent. At the same time, farm households and
peasant (family) farms have the main share in the production
of: melon & gourds - 98 per cent of the total, potatoes - 89 per
cent, vegetables - 86 per cent, grapes -75 per cent, grain maize -
72 per cent and fruits, berries and walnuts - 65 per cent.

Over the 1990-201S periods, the amount of synthetic and
organic fertilizers applied to soils in the RM decreased by circa
77.5 per cent and, respectively, 99.4 per cent (Table 1-35).

On average, about 31 kg of synthetic fertilizer were applied
per one hectare of sown fields, recalculated to 100 per cent

nutrients (active substance - a.s.), compared to 134 kg applied
in 1990 (by 77.6 per cent less). As for the organic fertilizers,
about 36 kg were applied per one hectare, compared to 5.6
tons in 1990. In 2016, in agricultural enterprises and farm
households there were introduced about 50 kg of synthetic
fertilizers (recalculated to 100 per cent a.s.), respectively 80
kg of organic fertilizers per one hectare of sown fields.

Livestock. Between 1990 and 2016, the livestock production
significantly decreased in the RM, including cattle and poultry
sold for slaughter (in live weight) — by 65.2 per cent, milk yield
—by 69.3 per cent, egg production — by 41.4 per cent and wool
production — by 43.8 per cent (Table 1-36).

In 2016, compared to the previous year, the production of
cattle and poultry in live weight increased for all categories of
producers by S per cent (in agricultural enterprises — by 12.1
per cent, in farm households — by 0.8 per cent). Egg production
increased by 6.6 per cent (in agricultural enterprises — by 14.4
per cent, in farm households — by 1.5 per cent). At the same
time, milk production (for all categories) decreased by 1.2 per
cent. In farm households milk production decreased by 1.6
per cent, while in agricultural enterprises — an increase by 6.8
per cent was recorded.

Table 1-35: Applied Synthetic and Organic Fertilizers in the RM, 1990-2015, kt

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Synthetic fertilizers (a.s.), kt 232.4 | 191.4| 127.6 44.9 20.0 12.5 14.3 12.1 10.3 6.1 10.3 12.8 18.4
nitrogen 92.1 82.7 61.8 26.4 14.1 10.5 13.2 11.4 10.2 5.9 10.2 12.7 18.0
phosphorus 85.7 75.2 434 12.7 8.0 1.4 0.7 0.5 0.1 0.1 0.1 0.1 0.3
potassium 54.6 33.5 22.4 5.8 1.6 0.6 0.3 0.2 0.0 0.0 0.0 0.0 0.1
On average kg/1 sown ha 134.1| 1115 74.6 25.2 11.7 7.2 8.3 7.0 6.0 3.7 6.1 7.5 10.6
Organic fertilizers, kt 9740 8600 5300 4200 1620 1779 906 383 227 122 83 98 54
On average kg/1 sown ha 5620 5009 3097 2360 944 1031 527 204 132 73 49 57 31

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Synthetic fertilizers (a.s.), kt 15.4 17.5 18.0 16.6 22.4 24.7 19.9 25.5 30.9 44.0 54.8 84.5 52.4
nitrogen 14.6 16.1 16.1 13.8 18.8 21.9 17.0 20.6 25.0 34.1 42.1 61.1 38.7
phosphorus 0.6 1.0 1.5 2.0 2.4 1.7 2.0 3.3 4.1 7.1 9.6 19.4 10.8
potassium 0.2 0.4 0.5 0.8 1.1 1.1 0.9 1.6 1.8 2.8 3.1 4.0 2.9
On average kg/1 sown ha 9.7 10.4 11.1 10.7 14.4 15.9 13.1 15.8 19.2 26.8 32.7 50.2 31.2
Organic fertilizers, kt 47 42 44 10 8 8 7 18 31 23 43 34 61
On average kg/1 sown ha 30 25 27 7 S S S 11 20 14 25 20 36

Source: Statistical Yearbooks of the RM for 1988 (page 280), 1994 (page 239), 1999 (page 330), 2003 (page 442), 2006 (page 352),2011 (page 345) 2014 (page 345) and 2016 (page 461). Statistical Yearbooks of the ATULBD for
1998 (page 230), 2000 (page 107), 2002 (page 111), 2006 (page 108), 2009 (page 107), 2012 (page 114), 2014 (page 103), 2016 (page 106).
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Table 1-36: The Main Livestock Products Produced in the RM, 1990-2016

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Sint:I?t)?Ef poultry sold for slaughter (in live | o0 4ail 534l 08| 1o3| 174| 166| 161| 1as| 147| 123| 11s| 120| 118
cattle 181] 154| 121] 99| 1| 70| s8] 49| 37| 3s| 30| 26| 27| 27
swine 238| 189| 150| 88| 66| 67| 73| 76| 75| 81| 63| s6| 57| s
...sheep and goats 15 10 8 9 10 11 10 9 8 8 7 6 6 6
_poultry 92| 76| s2| 30| 23| 24| 24| 25| 24| 21| 21| 26| 28] 29
...other species 4 4 3 2 3 2 2 2 2 2 1 2 2 2
Milk yield, kt 1503| 1284 1128| 867| 805| 751| 671 s97| s89| se9| sss5| se1| s83| 570
Eggs, million pcs 1129] 1061| 813| s30| 418| 477| s26| s12| s39| sss| s7s| e18] 671 620
Wool, tons 3043 | 2869| 2616 2598| 2812 2895 | 2808 | 2711| 2433 | 2278| 2066 | 2074| 2072 2057

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %
Cattle and poultry sold for slughter (in live| 1ol 51| 134 15| 108| 125 150| 1s9| 1s6| 1ss| 164| 17s| 18s| -652
weight), kt
cattle 27| 26| 25| 25| 18| 18| 17| 16| 16| 14| 14| 14| 16| 913
swine s3|  s1| 61| 7s|  4s|  s4| 73| 81| s2| 78| s2| 92| 93| -610
...sheep and goats 6 S S S S S S S S 4 4 4 4| -72.0
poultry 33| 37| 41| 4| 40| 46| ss| ss| s2| s7| 62| 63| 70| -240
...other species 2 2 2 2 2 2 2 2 2 2 2 2 2| -87.5
Milk yield, kt 604| 627] s95| 71| si11| s39| so1| s26| 490 4s6| 485 4s0| 462| 693
Eggs, million pes 668| 762 765] 704| s63| ea0| 719] 70s| 622 624| e645| 629 e62]| -414
Wool, tons 2028 2079| 2170 2146| 2021 | 1996| 2067 | 2043 | 1843 | 1899| 1947 1899 1711 -43.8

Source: Statistical Yearbooks of the ATULBD for 2000 (page 116), 2002 (page 120), 2006 (page 111),2009 (page 110), 2012 (page 117), 2014 (page 106), 2016 (page 115). National Bureau of Statistics: <http://statbank.statistica.md/pxweb /pxweb/

10/40% 40%: 1

Over the 1990-201S periods, the livestock population related
to particular species decreased sharply: cattle — by 80.7 per
cent (dairy cows — by 65.0 per cent, other cattle — by 90.0 per
cent), swine — by 73.8 per cent, poultry of all categories — by
49.5 per cent, sheep — by 41.5 per cent, horses — by 15.0 per
cent. At the same time, during the period under review it was
reported an increase regarding other species such as: goats —
by 310.2 per cent, rabbits — by 23.7 per cent, asses and mules
~ by 16.0 per cent (Table 1-37).

20AGR__AGR030/AGR030200.px/table/tableViewLayoutl/?rxid=b2ff27d7-0b96-43c9-934b-42e1a2a9a774>.

As of December 31, 2016, in comparison to the respective
period in the previous year, a decrease was recorded regarding
the livestock — cows, sheep and goats both within the
agricultural enterprises, as well as within farm households.
At the same time, within the reference period, the number of
cattle and swine within the agricultural enterprises increased.
In 2016, the agricultural enterprises recorded an increase by
7 per cent in milk yield compared to 2015, while the total egg
production registered an increase by 15 per cent.

Table 1-37: Total Livestock and Poultry in all Households Categories in the Republic of Moldova in 1990-2015 (as of the end of

the year), thousand heads

1990 1991 1992 1993 1994 1995 1996 1997 1998
Cattle 1060.7 1000.5 970.1 882.6 832.0 729.5 646.3 549.7 532.4
Dairy Cows 395.2 397.1 403.2 401.8 402.6 380.8 3554 323.7 3184
Other cattle 665.5 603.4 566.9 480.7 429.4 348.7 290.9 226.0 214.0
Sheep and goats 1281.9 1288.8 13572 1437.3 1501.9 1423.0 1372.4 12353 1147.2
Sheep 1244.8 1239.3 12943 1362.5 1410.4 13282 1273.7 11393 1050.5
Goats 37.1 49.5 62.9 74.7 91.5 94.7 98.7 95.9 96.7
Horses 47.2 48.4 514 54.5 58.2 61.6 63.3 65.4 68.5
Asses and mules 1.7 1.8 2.1 2.2 2.9 3.2 3.1 3.0 3.2
Swine 1850.1 1753.0 1487.4 1082.3 1046.8 1014.6 950.1 797.5 928.0
Poultry: 24 625.0 23715.0 17128.0 12 809.2 13 448.3 13 744.9 12 364.9 12 363.9 13 046.0
...Chicken 20234.4 19 607.1 13271.0 9516.6 99574 10199.5 91374 9112.0 9557.0
..Geese 1335.5 1321.8 1300.4 13789 1457.0 1487.2 13579 13723 1470.0
..Ducks 2165.7 1914.7 1736.5 1198.9 1284.8 1293.1 1166.6 1169.5 1264.8
... Turkey 889.3 871.3 820.2 714.8 749.0 765.1 703.0 710.1 754.2
Rabbits 283.0 250.8 298.5 262.4 237.2 209.3 189.8 176.8 185.9
1999 2000 2001 2002 2003 2004 2005 2006 2007
Cattle 482.4 445.4 453.6 454.7 409.1 359.5 339.8 326.9 253.7
Dairy Cows 306.9 298.5 300.1 304.8 277.7 249.0 233.1 222.0 180.8
Other cattle 175.5 146.9 153.5 149.9 131.5 110.5 106.7 104.9 72.9
Sheep and goats 1055.5 962.1 971.7 978.4 958.4 959.8 954.3 962.5 866.4
Sheep 953.2 850.7 857.0 849.1 834.8 838.1 832.8 848.7 765.5
Goats 102.4 111.4 114.6 129.2 123.6 121.7 121.5 113.8 100.9
Horses 72.0 76.0 81.6 82.6 81.4 75.8 72.0 69.3 60.5
Asses and mules 3.4 3.8 4.3 4.0 4.3 4.0 3.7 3.6 3.1
Swine 751.3 492.7 489.2 550.1 476.4 422.3 493.0 568.3 320.8
Poultry: 13 730.1 13 624.9 14 730.4 15 525.5 16 194.2 17 881.6 22771.6| 230146 17 500.6
...Chicken 9992.5 9952.9 10947.5 11474.7 12182.9 13 556.7 17193.3 17 318.1 14118.4
..Geese 1581.6 1550.6 1589.2 1777.4 1780.2 1828.0 21203 2111.5 13422
..Ducks 1349.4 1325.3 1367.5 1423.3 1461.9 1592.6 2394.1 2 551.0 1435.5
... Turkey 806.6 796.2 826.2 850.1 769.3 904.4 1063.9 1034.0 604.5
Rabbits 182.6 161.3 191.4 190.7 205.4 239.1 278.9 326.0 263.4
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2008 2009 2010 2011 2012 2013 2014 2015 %
Cattle 238.4 243.0 236.4 2244 210.6 208.0 210.7 204.5 -80.7
Dairy Cows 171.8 173.2 166.1 156.0 145.5 141.6 141.4 138.2 -65.0
Other cattle 66.6 69.8 70.3 68.4 65.1 66.4 69.3 66.3 -90.0
Sheep and goats 879.6 929.7 920.6 846.2 836.9 862.0 887.0 880.8 -31.3
Sheep 774.0 816.7 801.2 722.0 706.4 725.0 740.6 728.7 -41.5
Goats 105.6 112.9 119.4 124.2 130.4 137.1 146.4 152.1 310.2
Horses 57.4 56.1 53.6 50.9 47.5 46.0 42.8 40.2 -15.0
Asses and mules 32 29 2.8 2.5 24 2.1 22 2.0 16.0
Swine 3029 403.6 S11.7 471.7 438.4 444.8 504.7 484.5 -73.8
Poultry: 18 652.1 22 880.2 23671.7 19 669.2 15766.3 11932.9 12 472.0 12429.2 -49.5
...Chicken 1528S.5 18729.6 19338.4 16 096.5 13121.2 10081.3 10 390.5 10 494.2 -48.1
...Geese 1277.2 14974 1600.2 1351.6 1028.5 718.7 768.0 734.0 -45.0
...Ducks 1501.7 1981.8 2013.6 1622.1 1166.9 822.4 986.1 894.5 -58.7
...Turkey 587.8 671.4 719.5 599.0 449.6 310.6 3274 306.5 -65.5
Rabbits 248.5 274.5 277.0 2774 267.0 296.2 326.1 350.2 23.7

Source: NBS, Statistical Annual Report No. 24-agr , Animal Breeding Sector”, the number of livestock and poultry in all Households Categories as of 1* of January (annually for 1990-2015 periods). Statistical Yearbooks of the ATULBD
for 1998 (pag224), 2002 (page 118), 2006 (page 109), 2010 (page110), 2014 (page 104), 2016 (page113).

but the state of the roads and the infrastructure in general is
deplorable, though in the last six years repairs and restoration
of the national road network are being widely performed.

1.6.3. Transport and Communication

RM’s transport sector is comprised of the following segments:
road transportation, railway transport, air transportation and
naval transportation. In the RM road transportation is represented by a wide range
of transport means: cars, buses and minibuses, trucks, special
destination vehicles (ambulances, fire fighting vehicles, hook-

and-ladder trucks, mobile cranes and other) (Table 1-39).

Road Transportation. The national network of roads has a
total length of 10 897 km (including: 9386 km - on the right
bank of Dniester, 1511 km - on the left bank of Dniester;

hard-surface roads: 8894 km — on the right bank of Dniester During the period under review, the number of special

and 1470 km — on the left bank of Dniester) (Table 1-38) has
the municipality of Chisinau as its principal hub, intersection
of the principal national and international roads crossing the
country. The roads network is sufficiently developed (the
public roads density represents about 322 km/1000 km?,
while the hard-surface roads - circa 306 km/1000 km?),

destination vehicles decreased significantly — by 70.6 per cent,
while the number of cars increased by 213.0 per cent, buses
and minibuses - 89.3 per cent and trucks — by 119.7 per cent.
The main types of fuels consumed by road transportation are
Gasoline, Diesel Oil, Liquefied Petroleum Gases — LPG and
Liquefied Natural Gases - LNG.

Table 1-38: Length and Density of Road Communication Lines by the end of the year in the RM, per 1,000 km?, 1997-2016

1997 1998 1999 2000 2001 2002 2003 2004 20058 2006
Public Roads - total, km 10680 10679 10678 10655 10711 10739 10740 10743 10746 10746
On the Right Bank of Dniester, km 9403 9402 9401 9378 9433 9461 9462 9464 9467 9467
On the Left Bank of Dniester, km 1277 1277 1277 1277 1278 1278 1278 1279 1279 1279
‘With hard surface, km 10143 10142 10141 10003 10059 10101 10102 101058 10108 10112
On the Right Bank of Dniester, km 8920 8919 8918 8780 8835 8877 8878 8880 8883 8887
On the Left Bank of Dniester, km 1223 1223 1223 1223 1224 1224 1224 1225 1225 1225
Density of Public Roads, km/1000 km* 31S8.5 31S.5 31S.5 314.8 316.5 317.3 317.3 317.4 317.5 317.5
On the Right Bank of Dniester, km 316.7 316.7 316.7 316.0 317.8 318.8 318.8 318.8 3189 318.9
On the Left Bank of Dniester, km 306.7 306.7 306.7 306.7 307.0 307.0 307.0 307.2 307.2 307.2
With hard surface, km/1000 km* 299.6 299.6 299.6 295.6 2972 298.5 298.5 298.6 298.6 298.8
On the Right Bank of Dniester, km 300.5 300.4 300.5 295.8 297.7 299.1 299.1 299.2 299.3 299.4
On the Left Bank of Dniester, km 293.8 293.8 293.8 293.8 294.0 294.0 294.0 294.3 294.3 294.3
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Public Roads - total, km 10615 10621 10817 10818 10826 10826 10826 10871 10884 10897
On the Right Bank of Dniester, km 9337 9343 9344 9344 9352 9352 9352 9360 9373 9386
On the Left Bank of Dniester, km 1278 1278 1473 1474 1474 1474 1474 1511 1511 1511
With hard surface, km 10015 10034 10234 10239 10257 10265 10266 10331 10349 10364
On the Right Bank of Dniester, km 8791 8810 8811 8811 8827 8835 8836 8861 8879 8894
On the Left Bank of Dniester, km 1224 1224 1423 1428 1430 1430 1430 1470 1470 1470
Density of Public Roads, km/1000 km* 313.6 313.8 319.6 319.6 319.9 319.9 319.9 321.2 321.6 322.0
On the Right Bank of Dniester, km 314.6 314.8 314.8 314.8 31S8.1 3158.1 315.1 3158.3 315.8 316.2
On the Left Bank of Dniester, km 307.0 307.0 353.8 354.1 354.1 354.1 354.1 363.0 363.0 363.0
With hard surface, km/1000 km? 295.9 296.5 302.4 302.5 303.0 303.3 303.3 305.2 30S.8 306.2
On the Right Bank of Dniester, km 296.2 296.8 296.8 296.8 297.4 297.6 297.7 298.5 299.1 299.6
On the Left Bank of Dniester, km 294.0 294.0 341.8 343.0 343.5 343.5 343.5 353.1 353.1 353.1

Source: Statistical Yearbooks of the RM for 2003 (page 500), 2006 (page 405), 2012 (page 400), 2014 (page 397), 2016 (page 534). Statistical Yearbooks of the ATULBD for 2000 (page 127), 2006 (page 121),2009 (page 119), 2010
(page 123), 2012 (page 128), 2014 (page 117), 2016 (page 124).
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Table 1-39: Road Transportation Means Existent by the end of the year in the RM (including in the ATULBD) within 1990-2016

periods, units

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Trucks 76909 | 77941 61595| 63235| 62171] 61433| 58597| 58206| 58558 53439| 47501| 47099 | 47442| 47873
Buses and Minibuses | 11305| 11226] 8924 9101| 9139| 9697| 10282| 11623| 13345| 14005| 13176| 15094| 16132| 16069
Cars 208984 | 218059 | 166259 | 166440 | 169387 | 232866 | 245515 | 289105 | 306825 | 323264 | 329431 | 347574 | 360488 | 356752
\s/}; ;icl?i?“““at“’“ 20328 | 19632| 16155| 15241| 15228| 17255| 16314| 14981| 14076| 12455| 11024 10437| 9918 9311

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %
Trucks 74684 | 82545| 84682| 95587 116804 | 120639 | 131585 | 142015 | 152245 | 154537 160532 | 164878 | 168963| 119.7
Buses and Minibuses | 20063 | 20123 | 21336| 21672 22062| 21939| 21973| 21919| 21985| 21792| 21788 21565| 21399| 893
Cars 359248 | 386034 | 414315 | 441991 470926 | 492481 | 512386 | 537145 | 574647 | 611812 642985 | 637140| 654108| 213.0
f}: ;,cé?l?“““at“m 90s8| 8951| 8510| 8186| 7983| 7631| 7373| 7098| 6747| 6552| 6355| 6165| 5980| -70.6

1

Source: Statistical Yearbooks of the RM for 1994 (page 325), 1999 (page 390), 2006 (page 407), 2008 (page 399), 21
(page 127), 2006 (page 121), 2009 (page 119), 2010 (page 123), 2012 (page 128), 2014 (page 117).

In 2016, the total volume of freight transportation with motor
vehicles represented 33.4 million tons which is a decrease by
87.3 per cent compared to the 1990 level, but an increase of
3.0 per cent as compared to 2015 (Table 1-42). Buses and
minibuses transported 106.0 mill. passengers, by 76.3 per cent
less than in 1990, but an increase by 2.4 per cent compared to
2015 (Table 1-43).

Railways. The history of railway transportation dates back
140 years. The total length of railway lines is 1157 km, while
the density per 1,000 km? is 34 km (Table 1-40).

The railway transport in the RM is assured by Diesel
Locomotives (400-4000 kW), Maneuvering Locomotives
(200-2000 kW), Diesel Trains, Cargo and Passenger Trains.

To be noted that during the period under review the rolling
stock has decreased significantly: Diesel Locomotives (over
350 HP) (by circa 57.4 per cent), Diesel Trains (by circa
54.1 per cent), Cargo Wagons (by circa 54.9 per cent) and
Passenger Coaches (by circa 28.8 per cent) (Table 1-41). The

010 (page 399), 2012 (page 402), 2014 (page 399), 2016 (page $38). Statistical Yearbooks of the ATULBD for 2000

main type of fuel used in railways is Diesel Oil. Other types of
fuels, such as: Coal, Residual Fuel Oil, Gasoline, Natural Gas
and Lubricants are also used for auxiliary needs.

The main type of fuel used in railways is Diesel Oil. Other
types of fuels, such as: Coal, Residual Fuel Oil, Gasoline,
Natural Gas and Lubricants are used for auxiliary needs.
The railway transport employs around 15,000 persons. An
important railway segment 45 km long was constructed and
commissioned in 2005 to connect Revaca and Cainari and
to enable the transportation of freights and passengers to the
south of the RM without the necessity to go through the town
of Bender in ATULBD. Furthermore, the construction of the
railway section Cahul - Giurgiulesti 50 km was completed in
2008 to connect the railway network with the port Giurgiulesti,
ensuring a direct link to the Danube transport system.

In 2016, railways accounted for 3.5 million tons of the total
freight transportation, registering an decrease of 94.7 per
cent as compared to 1990, respectively by 16.0 per cent as
compared to 2015 (Table 1-42).

Table 1-40: Length (km) and Density (km per 1,000 km?) of Railways by the end of the year in the Republic of Moldova, 1990-2017

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Railways, km 1150 1150 1150 1150 1150 1150 1150 1140 1137 1140 1139 1121 1120 1111
on RBDR, km 977 977 977 977 977 977 977 967 964 967 999 981 980 971
on LBDR, km 173 173 173 173 173 173 173 173 173 173 140 140 140 140

Railways density, km/1000 km* 34.1 34.0 34.0 34.0 34.0 34.0 34.0 33.7 33.6 33.7 33.7 33.1 33.1 32.8
on RBDR, km 33.0 32.9 32.9 32.9 32.9 32.9 32.9 32.6 32.5 32.6 33.7 33.1 33.0 32.7
on LBDR, km 41.6 41.6 41.6 41.6 41.6 41.6 41.6 41.6 41.6 41.6 33.6 33.6 33.6 33.6

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Railways, km 1075 1139 1154 1154 1157 1157 1157 1157 1157 1157 1156 1151 1151 1151
on RBDR, km 970 1034 1049 1049 1043 1043 1043 1043 1043 1043 1042 1037 1037 1037
on LBDR, km 105 105 105 105 114 114 114 114 114 114 114 114 114 114

Railways density, km/1000 km* 31.8 33.7 34.1 34.1 34.2 34.2 34.2 34.2 34.2 34.2 34.2 34.0 34.0 34.0
on RBDR, km 32.7 34.8 35.3 35.3 35.1 35.1 35.1 35.1 35.1 35.1 35.1 34.9 34.9 34.9
on LBDR, km 25.2 25.2 25.2 25.2 274 274 274 274 274 274 274 274 274 274

Source: Statistical Yearbooks of the RM for 1994 (page 319), 1999 (page 382), 2006 (page 405), 2012 (page. 400), 2014 (page 397) and 2016 (page 534); Statistical Yearbooks of the ATULBD for 2000 (page 127), 2006 (page 121),

2009 (page 119), 2010 (page 123), 2012 (page 128), 2014 (page 117), 2016 (page 124).

Tablel1-41: Railway Transport Means Existent by the end of the year in the RM, 1990-2016, units

1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Diesel Locomotives 324 256 231 198 180 172 162 162 160 159 156 156
Diesel Trains (Sections) 15446 14579 13796 13308 12691 11471 11037 10473 9763 9175 8944 8758
Cargo Wagons 14960 14097 13316 12838 12233 11010 10577 10033 9303 8723 8492 8318
Passenger Coaches 486 482 480 470 458 461 460 440 460 452 452 440
Diesel Locomotives 154 154 152 152 152 150 139 138 138 138 138 -57.4
Diesel Trains (Sections) 8613 8356 8319 8342 8246 8005 7832 7423 7247 7247 7087 -54.1
Cargo Wagons 8177 7940 7921 7919 7835 7606 7433 7035 6866 6866 6741 -54.9
Passenger Coaches 436 416 398 423 411 399 399 388 381 381 346 -28.8

Source: Official Letter from SE ,Railways Moldova” dated 26.03.1999, No. 94/T, dated17.12.2003 No. H-4/993 and dated 19.09.2006 No. Nteh /338; Letter dated 28.02.2011, No. 54/Nteh, answer to Request No. 03-07/175 dated 02.02.2011; Letter dated 17.01.2014 No..

H-4/147, answer to Request No. 02/9-6-206 dated 03.01.2014; Letter dated 02.03.2015 No. H-4/458, answer to Request No. 407/2015-01-09 dated 29.01.2015; Letter dated 02.06.2016 No. H-4/1186, answer to Request No. 512/2016-05-01 dated 10.05.2016.
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Table 1-42: Goods Transportation, by Types of Public Transport in the RM, 1990-2016
1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Transported goods, million t
Transport - total, of which by: 331.1 54.2 45.5 45.5 38.7 28.0 28.9 27.8 31.8 34.3 34.7 36.4
Railway transport, mill. tons 65.4 13.1 12.5 12.8 11.1 6.6 8.2 10.6 12.6 14.7 13.3 11.7
Road transportation, mill. tons 262.8 41.0 33.0 32.7 27.6 21.4 20.7 17.2 19.1 19.5 21.3 24.6
River navigation, kt 288S.5 19.7 19.7 39.1 13.1 15.9 30.8 103.7 107.5 120.0 119.7 111.8
Air transportation, kt 12.2 1.6 12 1.2 15 1.3 14 1.7 0.9 0.8 0.7 0.8
Turnover of goods, million t-km
Transport - total, of which by: 21648 4296 3891 3968 3597 2267 2605 3044 4007 4598 5169 5460
Railway transport, mill. tons 15007 3134 2897 2937 2575 1191 1513 1980 2748 3019 3006 3053
Road transportation, mill. tons 6305 1160 993 1028 1018 1073 1088 1060 1257 1577 2161 2405
River navigation, kt 317 0.2 0.2 0.3 0.0 0.2 0.1 2.6 0.3 0.3 0.4 0.4
Air transportation, kt 19 2.8 1.5 2.4 3.6 3.3 4.1 2.0 1.3 0.9 1.0 1.0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %
Transported goods, million t
Transport - total, of which by: 38.3 40.8 39.8 26.0 27.8 30.7 30.0 35.7 37.1 36.7 37.0 -88.8
Railway transport, mill. tons 11.1 11.8 11.0 4.4 3.9 4.6 4.2 54 S.0 4.2 3.5 -94.7
Road transportation, mill. tons 27.0 28.8 28.6 214 23.8 26.0 25.7 30.1 319 324 334 -87.3
River navigation, kt 141.5 166.5 202.0 182.0 127.2 149.1 144.2 162.6 227.2 152.0 135.6 -95.3
Air transportation, kt 1.0 1.0 0.8 0.8 1.3 1.6 1.6 1.3 0.8 0.6 0.5 -95.9
Turnover of goods, million t-km
Transport — total, of which by: 6242 5865 5841 3774 4193 4796 4916 5652 5490 5182 5484 -74.7
Railway transport, mill. tons 3673 3120 2873 1058 959 1196 960 1227 1181 964 790 -94.7
Road transportation, mill. tons 2567 2743 2966 2714 3232 3597 3955 4423 4307 4217 4693 -25.6
River navigation, kt 0.6 0.6 0.8 0.6 0.4 0.5 0.4 0.5 0.8 0.4 0.3 -99.9
Air transportation, kt 13 1.3 12 1.1 1.7 1.7 1.7 1.1 1.0 0.8 0.7 -96.3

Source: Statistical Yearbooks of the RM for 2014 (page 390), 2012 (page 393), 2009 (page 387), 2007 (page 395) and 1999 (page 385).
Around 2.3 million passengers used railway transportation services, which is 89.3 per cent less than in 1990, and 30.9 per cent
less than in 2015 (Table 1-43).
Table 1-43: Passenger Transportation by Types of Public Transport in the RM, 1990-2016
1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Passengers transported, million passengers
Transport - total, of which by: 757.7 410.9 373.5 337.5 384.7 406.1 326.7 211.5 280.6 296.3 306.9 316.4
Railway transport 21.1 11.7 104 10.3 9.4 S.4 4.8 4.8 S.1 5.3 S.1 5.0
Buses 446.9 84.0 77.8 65.6 71.7 65.5 724 72.7 83.9 93.4 99.3 108.7
Taxi 13.7 0.7 0.5 0.4 0.3 0.3 0.7 0.7 0.6 0.7 1.1 1.0
Trolley-buses 272.6 314.2 284.6 260.9 303.1 334.6 248.4 133.0 190.7 196.5 201.0 204.3
River transport 2.5 - - - - - 0.0 0.1 0.1 0.1 0.1 0.1
Air transport 0.9 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.4

Passenger turnover, million passenger-km
Transport - total, of which by: 10102 3605 3296 3059 3013 2675 2415 2131 2624 2963 3347 3549
Railway transport 1626 1019 882 789 656 343 315 325 35S 352 346 35S
Buses 4878 1163 1195 1071 1067 1013 1021 1069 1298 1640 1949 2059
Taxi 164 15 11 7 6 6 12 12 11 13 20 19
Trolley-buses 1063 1103 914 838 969 1074 815 435 636 654 667 676
River transport 19 - - - - - 0.1 0.2 0.2 0.3 0.4 0.3
Air transport 2352 305 294 354 315 239 253 290 324 304 365 440

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %

Passengers transported, million passengers
Transport - total, of which by: 318.1 319.1 326.1 291.8 232.5 237.1 240.4 240.9 241.5 249.5 252.0 -66.7
Railway transport 5.3 5.6 5.8 5.2 5.0 4.7 4.3 4.1 3.8 3.3 2.3 -89.3
Buses 109.4 103.2 110.3 105.8 106.0 115.3 118.1 118.4 112.6 103.5 106.0 -76.3
Taxi 1.1 3.4 4.3 3.8 4.3 4.1 3.7 3.8 3.0 S.0 4.7 -65.3
Trolley-buses 201.9 206.3 205.2 176.4 116.5 112.2 113.4 113.8 121.0 136.6 137.7 -49.5
River transport 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -94.5
Air transport 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.7 0.9 1.1 1.1 254

Passenger turnover, million passenger-km
Transport - total, of which by: 3794 4187 4430 3933 3993 4350 4472 4694 4785 5160 5397 -46.6
Railway transport 471 468 486 423 399 363 347 330 257 181 122 -92.5
Buses 2206 2476 2599 2300 2417 2733 2836 3124 2874 2922 3106 -36.3
Taxi 20 66 84 73 80 81 75 76 63 101 102 -37.7
Trolley-buses 615 628 623 533 347 335 340 342 367 413 416 -60.9
River transport 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.3 0.3 0.3 -98.4
Air transport 481 550 638 604 751 837 875 822 1225 1543 1651 -29.8

Source: Statistical Yearbooks of the RM for 2016 (page 531), 2014 (page 395), 2012 (page 398), 2009 (page 392), 2007 (page 401) and 1999 (page 389).
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River Navigation. RM’s river navigation is in the process
of development after a long period of stagnation (freight
transportation along the Dniester, suspended for above 10
years, was resumed starting in 2000). Currently, operating
portsare located in Bender, Dnestrovsk, Malovata and Rabnita
on Dniester River, Ungheni on Prut River and Giurgiulesti on
the Danube, the latter providing access to the Black Sea. The
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current length of navigable waterways of public use in the RM
is around 624 km (558 km on the right bank of the Dniester
and 66 km on the left bank of the Dniester).

The number of river transport means used in the RM for both
passenger and cargo transportation on Danube, Dniester and
Prut, especially in the warm season, is relatively small (Tables
1-44 and 1-45).

Table 1-44: River Transport Means Existent by the end of the year on the Right Bank of Dniester River, 1990-2016, units

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Goods Self-Propelled Ships 14 9 S S S S S 4 4 3 - - - -
Goods Non-Self-Propelled Ships 72 67 67 67 20 20 15 15 15 15 15 15 15 15
Towboats, Stamps & Stamp-Towboats 49 48 47 47 12 12 11 11 11 11 11 10 10 10
Passenger Self-Propelled Ships 36 37 32 32 3 3 3 4 3 3 3 3 3 3

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %
Goods Self-Propelled Ships - - - - - -100.0
Goods Non-Self-Propelled Ships N 15 13 12 9 9 9 9 9| -87.5
Towboats, Stamps & Stamp-Towboats 10 10 8 8 8 8 8 8 8 8 8 8 8| -83.7
Passenger Self-Propelled Ships 3 3 2 1 1 1 1 1] -972

Source: Statistical Yearbooks of the RM for 1993 (page 330), 1994 (page 325), 1999 (page 390), 2006 (page 407), 2007 (page 403), 2008 (page 399), 2009 (page 398), 2010 (page 399), 2011 (page 399), 2012 (page 402), 2014

(page 399) and 2016 (page 537).

Table 1-45: River Transport Means Existent by the end of the year on the Left Bank of Dniester River, 1990-2013, units

1990 1991 1992 1993 1994 1998 1996 1997 1998 1999 2000 2001 2002 2003
Goods Ships including Towboats, 73 71 69 67 65 63 59 59 58 57 54 52 52 52
Stamps & Stamp-Towboats
Passenger Ships 33 32 31 30 29 28 25 25 25 25 24 23 23 23
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 %
Goods  Ships including Towboats, 52 50 45 2 ) ) ) ) 2 41 39 39 39| -46.6
Stamps & Stamp-Towboats
Passenger Ships 23 14 8 8 8 8 8 8 9 9 9 7 7 -78.8

Source: Statistical Yearbooks of the ATULBD for 2000 (page 128), 2006 (page 121), 2009 (page 119), 2011 (page 124), 2012 (page 128), 2014 (page 128), 2016 (page 124).

In 2016, the river ships transported 135.6 kt of freight, which
is by 95.3 per cent less than in 1990, respectively by 10.8
per cent compared to 2015 (Table 1-42). The number of
passengers transported by river transport means was 138.7
thousand persons, which is 94.5 per cent less than in 1990 and
by 0.5 per cent less than in 2015 (Table 1-43).

Air Transportation. There are 4 airports in Moldova: in
Chisinau, Balti, Cahul and Marculesti, of which only the
Chisinau airport offers regular scheduled flights. The airports
in Cahul and Marculesti are still in the process of obtaining
the required statutory approvals and certificates. The Balti
Airport is certified, but it offers only charter flights. In recent
years, the aircraft fleet of the Republic of Moldova significantly
changed its structure. Before 1997, circa 90 per cent of flights
were operated by aircrafts produced in CIS countries, by 2014
their share decreased to 45 per cent. Most aircrafts used today
are modern, with low GHG emissions, produced mainly in
western countries. Table 1-46 provides information on the
number of aircraft in use at the end of each year during 1996-
2016. In 2016, 0.5 kt of freights were transported by air, a
decrease by 95.9 per cent compared to 1990, respectively by
16.7 per cent compared to the previous year (Table 1-42).

The number of passengers using air transport services was
1.1285 million persons, by 25.4 per cent more than in 1990,
respectively by 4.0 per cent compared to 2015 (Table 1-43).

Communications. In 2015, the number of shipments of
post and telegraph money orders increased in comparison
to the previous year (+50.9%), as well as the written
correspondence (+5.4 per cent) and postal correspondence
(+2.0 per cent). At the same time, there was a decrease in in
the number of newspapers and magazines delivered (-28.1
per cent). As of December 31, 2014, in the public telephone
network, the number of main phone sets exceeded 1219.3
thousand units (1222.7 thousand units in 2013), of which
1072.3 thousand were home phone lines (1079.2 thousand
in 2013). As of December 31, 2015, the number of public
telephone stations was 1057, while the number of subscribers
to the mobile telephone network exceeded 4.324 million. At
the end of 2015, 15 television stations and 13 radio stations
were operating. In recent years, there has been a constant
increasing trend in the number of personal computers owned
by legal entities, respectively, the number of legal entities with
personal computers and web pages (Table 1-47).

Table 1-46: Air Transport Means Existing in the RM by the end of the year, units

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Civil aircrafts for passenger transportation 40 40 32 20 26 21 19 19 20 32 35
Civil aircrafts for goods transportation 9 6 6 S 6 6 7 9 8 7 16
2007 2008 2009 U 2011 2012 2013 2014 201S 2016 %
Civil aircrafts for passenger transportation 20 23 24 22 20 19 21 21 7 9 -77.5
Civil aircrafts for goods transportation 3 3 4 3 4 2 2 2 3 -66.7
Source: Statistical Yearbooks of the RM for 2004 (page 562), 2006 (page 407), 2008 (page 399), 2010 (page 399), 2012 (page 399), 2014 (page 399), 2016 (page S37).
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Table 1-47: Main Indicators for Post Communications and Telecommunications in RM, 2000-2015

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Number of mailings:
Written correspondence, million 11.9 170 252| 30.6| 343| 373| 38S5| 383| 40.8| 412| 419| 448| 48.6| S0.1| 49.3| S52.0
Newspapers and magazines, million| 19.0| 21.2| 22.0| 22.8| 29.5| 287| 285| 287| 268| 251| 238| 21.8| 20.6| 194| 215| 154
Parcels, thousand 180 180| 210| 330| 200| 230| 260| 270| 360| 340| 79.0]| 1740 171.0| 206.0| 246.0|251.0
i\:l‘e’gzp‘}’fffjﬁzp ostand 13| 97| 88| 80| 81| 81| 82| 82| 82| 84| 88| 90| 91| 94| 88| 134
Number of telephone conversations ensured by means of fixed telephone service:
Interurban (long-distance), million | 117.4 163 | 195.9| 246.7| 293.8| 340.8 | 373.3| 348.1 294 | 246.1| 212.9| 194.3| 225.7| 220.8| 231.8
International, million 17.5 18.6 21.4 25.3 30.7 33.1 374 494| 462 31.6 26.3 22.7 19.1 16.8 12.3
Number of main phone sets in the public telephone network:
Total, thousand 603.6| 655.3| 719.3| 791.1| 863.4| 942.2|1018.1 [1081.4 |1115.8 {1139.9|1162.3 (1194.7|1207.0 [1222.7 |1219.3
Of which home lines, thousand 513.3| 564.6| 625.7| 695.5| 761.5| 838.5| 957.6(1002.2 |1030.6 [1025.2 |1042.5 |1048.1 | 1045.5 [1079.2 |1072.3
Number of phone sets:

Public telephone network 1663 | 1735| 1738 | 1699 | 1908 | 1925| 2028 | 195S| 1593 | 1347| 1314| 1269| 1463 | 1391 | 1059 | 1057
Mobile telephone network 110 225 338 476 787 | 1090 | 1358 | 1882 | 2423 | 2785| 3165| 371S| 4262 | 4431 | 4373 | 4324
Number of stations, at the end of the year:

Television 47 50 50 S0 76 76 76 94 130 178 15 15 15 15 15 15
Broadcasting 28 30 36 51 S5 48 67 11 11 11 13 13 13
Personal computers owned by legal entities:

E‘;‘;ﬁ:;fcomp uters, total, 50.1| 92| 712| 85.1| 1032| 116.8| 124.8| 1386 161.1] 171.9]| 1742 191.5| 1953|2067
Ia\l‘;‘e‘;';etrh‘(’i;znm;“ters with Internet 127] 174| 233| 313| 418| s25| 635| 77.3| 989| 1131 1233 141.6| 1543|1661
Legal entities owning personal computers and web pages:
isri";zfetr‘:‘e;m’;fg personal 38| s1| 6ol 63| 71| 75| 94| 96| 96| 101| 106
f;fjl::;mes owning a web page, 03| os| o7 1ol 11| 12| 12| 17| 18] 19| 19| 26

Source: Statistical Yearbooks of the RM for 2016 (page 551), 2014 (page 409-411), 2012 (page 411-412), 2009 (page 407- 409) and 2007 (pages 414-417).

1.6.4. Tourism

Currently, tourism accounts for a relatively insignificant share
in the national economy. The modest infrastructure in the
tourism and low incomes generated by the tourist businesses
rates the RM among the countries where tourism is poorly
developed. In 2016, the total tourist accommodation capacity
of the collective accommodation facilities was 25.2 thousand
beds, registering a decrease by 0.3 per cent, compared to the
previous year (Table 1-48).

In the total tourist accommodation capacity, hotels and motels
account for 38.1 per cent, holiday villages and other holiday
facilities — for 24.2 per cent, summer camps for children -23.0
per cent, tourist and agro-tourist boarding houses — 10.3 per
cent, health homes — 3.2 per cent, hostels for visitors — 1.2 per
cent.

In 2016, the services of the collective tourist
accommodation facilities were used by 306.3 thousand
tourists, of which 185.0 thousand were Moldovan tourists
(60.4 per cent of the total) and 121.3 thousand tourists
were foreign nationals (39.6 per cent). Compared to 2015,
the number of tourists in the collective accommodation
facilities in the collective accommodation facilities
increased (+9.8 per cent), due to the increase use of tourist
and agro-tourist boarding houses (by 2.3 times), hotels
and motels (+21.8 per cent). At the same time, a decrease
was recorded in tourist use of holiday facilities (-14.4 per
cent), hostels for visitors (-13.2 per cent), summer camps
for children (-10.4 per cent), health homes (-0.1 per cent).

The countries accounting for the highest share in the
total number of foreign tourists using the services of the

Table 1-48: Main Indicators for Collective Tourist Accommodation in the RM, 2004-2016

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Accommodation facilities- total, including: 184 191 211 222 229 249 250 247 257 264 275 249 252
Hotels and motels 53 54 55 58 62 72 75 85 87 94 100 96 96
Tourist and agro-tourist boarding houses S 7 12 13 11 15 13 15 19 19 24 26 26
Hostels for visitors 11 10 9 7 6 6 7 6 6 6 S 4 3
Health homes 7 7 6 7 6 6 6 7 7 7 7 7 8
Holiday villages and other holiday facilities SS S7 60 60 62 71 72 63 62 63 63 S7 61
Summer camps for children 53 56 69 77 82 79 77 71 76 75 76 59 58
Rooms - total 7296 | 7.374| 7970 7960| 8.149| 8349| 8.417| 8.172| 8308| 8385| 8529 7.735| 7.854
Beds - total, thousand 23.8 24.0 27.3 27.6 28.3 28.4 28.4 27.5 27.9 28.1 28.5 25.3 25.2
Tourist serviced — total, thousand 286.7| 301.7| 312.0| 314.6| 280.6| 227.9| 2299| 2483 2682| 271.5| 283.0| 2789| 3063
including foreign tourists, thousand 68.8 67.2 62.8 70.3 73.3 59.6 63.6 75.0 89.0 95.6 93.9 944 | 1213
x;‘;'s‘;f;‘ts spent during the year - total,| | o7 | 16186] 1753.0| 17452 | 17269 1400.1 | 1412.2| 14244 | 14624 | 14788 | 1514.3 | 1505.1 | 1480.0
including foreign tourists, thousand 1744 | 186.6| 2140| 201.0| 201.6| 147.8| 162.8| 173.9| 190.8| 216.1| 217.9| 252.9| 2465
Accommodation capacity utilization rate, % 37.9 43.0 44.5 44.3 46.7 36.8 32.7 32.2 30.7 34.0 35.5 35.6 34.3

Source: Statistical Yearbooks of the RM for 2012 (pages 240-245), 2014 (pages 235-242), 2016 (pages 324-334).
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accommodation facilities were: Romania (24.6 per cent),
Ukraine (13.5 per cent), Russian Federation (8.0 per cent),
USA (6.6 per cent), Germany (4.6 per cent), Italy (4.2 per
cent), Turkey (3.7 per cent), United Kingdom (3.2 per cent),
Poland (2.9 per cent), France (2.1 per cent), Israel (2.0 per
cent), Bulgaria and Netherlands (1.5 per cent), Austria (1.4
per cent), Sweden (1.0 per cent), Belarus, Spain and the
Czech Republic (0.9 per cent).

The total number of man-nights spent by the tourists in the
collective accommodation facilities in 2016 was 1480.4
thousand, by 1.7 per cent les as compared to 2015. This
decrease is due to the decreasing number of summer camps
for children (-11.9 per cent), health homes (-2.6 per cent),
hotels and motels (-1.5 per cent), hostels for visitors (-1.3 per
cent). Of the total number of tourists using the services of the

NATIONAL CIRCUMSTANCES

accommodation facilities, 83.3 per cent are Moldovans and
16.7 per cent — foreign tourists.

In 2016, the average stay time of a tourist in the collective
accommodation facilities represented 5.8 days, of which
7.7 days — for Moldovan tourists and 3.0 days — for foreign
tourists. In 2016, the net use of accommodation facilities by
type from the total represented 34.3 per cent, including hotels
and motels — 19.4 per cent, hostels for visitors — 57.2 per
cent, tourist and agro-tourist boarding houses — 16.1 per cent,
health homes — 72.6 per cent, holiday facilities — 20.7 per cent,
summer camps for children - 42.3 per cent.

Compared to 2018, in 2016 the number of hotels and other
similar facilities decreased (by 0.8 per cent), while increasing
the accommodation capacity (by 5.8 per cent) and the
accommodation capacity utilization rate — by 6.1 per cent

(Table 1-49).

Table 1-49: Hotels and Similar Facilities in the RM, as of December 31, 2004-2016

2004 2008 pII 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Hotels and similar facilities - total, including: 69 71 76 78 79 93 95 106 112 119 129 126 125
4-S stars 6 6 10 11 10 13 14 21 24 25 26 28 30
3 stars 4 S 11 11 12 20 22 21 26 32 35 34 32
2 stars 6 7 7 6 8 9 9 9 9 10 12 11 10
1 stars 2 2 3 4 3 4 2 2 2 2 S S N
Rooms - total 2576 2475 2457 2297 | 2350| 2517 | 2695| 2864 | 2996| 30S3| 3205 3146 | 3250
Accommodation capacity — total beds 4850 4581 4519 | 4271 | 4415| 4727 | S5112| 5454| 5667 | S5811| 6152| 6072| 6427
fﬁ;ﬁ:ﬁ‘fs‘ts spent during the year - total| 001 | 4augl 4837 4280| 4169| 3302 3717| 3684| 3817| 4001| 4150| 4357 4402
Accommodation capacity utilization rate % 25.2 26.6 30.9 28.3 28.6| 20.8| 22.1 20.0| 20.5 21.2| 21.7| 21.4| 227

Source: Statistical Yearbooks of the RM for 2012 (pages 240-245), 2014 (pages 235-242), 2016 (pages 325).

Between 2009 and 2010, the number of foreign tourists visiting
the RM decreased, but this pattern did not persisted and soon
exceeded the numbers recorded before the beginning of the
economic crisis in 2009, because both the infrastructure and
the offered tourist destinations are developing rapidly.

In 2016, travel agencies and tour operators provided their
services to 234.2 thousand of tourists and excursionists, by 3.4
per cent less than in 2015. The decrease was conditioned by a
decrease of the emitting tourism (-6.6 per cent). At the same
time, their number increased in domestic tourism (+10.8 per
cent) and receiving tourism (+1.0 per cent).

The total number of foreign tourists and excursionists, who
visited the RM and used the services of the Moldovan travel
agencies and tour operators in 2016 was 15.7 thousand
(Table 1-50), of which 73.1 per cent arrived aiming to rest,
for recreation and leisure, 19.5 per cent - for business and
professional purpose and 3.9 per cent - for a treatment. In 2016,
the total number of Moldovan tourists and excursionists, who
travelled abroad using the services of the Moldovan travel
agencies and tour operators was 177.3 thousand (Table 1-50),
by 6.6 per cent less compared to 2015. Most of them travelled
to rest, for recreation and leisure (98.9 per cent). The above
statistics reflect only the trips arranged by the Moldovan travel
agencies and tour operators and do not include trips arranged
by the travelers personally.

In 2016, the number of crossings of the state border by
foreign citizens at the entry into the country accounted for
3.4 million, by 18.9 per cent more than in 2015. The countries
accounting for the highest share in the total number of foreign
citizens crossings the state border were Romania (54.9 per
cent), Ukraine (28.7 per cent), Russian Federation (7.3 per
cent), Bulgaria (1.6 per cent), Italy (1.0 per cent), Germany
(0.7 per cent), Turkey and Israel (.6 per cent), USA (0.5 per
cent), Belarus and Poland (0.4 per cent), Portugal (0.3 per
cent). Foreign citizens preferred to travel by car (84.0 per
cent of the total number of crossings), air (14.3 per cent) and
by train (1.7 per cent). In 2016, the number of crossings of
the state border by Moldovan citizens, exiting the country,
represented 5.8 million, by 3.6 per cent more than in 2015.
Road transportation means were most often used for travelling
abroad, accounting for 88.1 per cent of the total number of
crossings.

1.6.5. Retail Trade and Sales of Personal Services

The 2016 retail sales registered a growing pattern. The
population purchased consumer goods to the total amount
of 67.8 billion MDL or by 4.1 per cent less as compared to
2015 (Table 1-51). In comparable prices, in 2016, the trading
volume for retail trade increased by 1.1 per cent as compared
to the preceding year.

Table 1-50: Tourist Activities of the Travel Agencies and Tour Operators in the RM, 2004-2016, thousand

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Number of foreign tourists arrived - total 260| 251| 142| 147 8.7 9.2 90| 108| 12.8| 132| 144| 155| 157
Number of Moldovan tourists travelled abroad - total 67.8 57.2 67.8 81.8 85.1 933 117.2| 136.1| 146.8| 157.6| 180.6| 189.8| 177.3
Source: Statistical Yearbooks of the RM for 2012 (pages 240-245), 2014 (pages 235-242), 2016 (page 332).
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Table 1-51: Retail Trade in the RM, 1990-2017

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Retail sales, billion MDL 6.4 11.0 47.3 0.4 1.4 2.8 3.8 4.0 3.7 3.6 6.0 7.6 10.8 14.5
% compared to the previous year 82.0 53.0 75.0 58.0| 111.7| 118.0 96.2 87.7 72.6| 1040| 114.8| 134.2| 1182
Retail sales, billion US$ 0.322| 0.335| 0.613| 0.834| 0.859| 0.685| 0.343]| 0484 | 0.591| 0.792| 1.043

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Retail sales, billion MDL 16.6 19.5 23.4 28.2 34.7 32.1 38.8 50.9 S1.8 57.3 62.6 70.7 67.8 73.4
% compared to the previous year 105.6| 105.3| 106.9| 107.6| 108.8 95.1| 104.5| 112.2] 103.4| 107.2| 106.6 99.6| 106.0| 105.3
Retail sales, billion US$ 1344 | 1.547| 1.779| 2.325| 3.338| 2.892| 3.135| 4.340| 4.277| 4.552| 4.458| 3.758| 3.40S5| 3.669

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).

In 2016, the trading volume for personal service sales
accounted for 27.5 billion MDL or by 8.0 per cent more, in
real terms, as compared to 2015 (Table 1-52). In comparable
prices, in 2016, the trading volume for personal service sales
companies, recorded a positive trend, increasing by 0.6 per
cent compared to the previous year.

1.6.5. Capital Investments

The 2016 data on the volumes of capital investments show a
decrease compared to 2015 (Figure 1-12). Within 1990-2016
periods, the development of that indicator was characterized
by certain fluctuations, positive results were recorded only in
1998 and, more recently, during 2001-2008, 2010-2011 and
2013-2014 years.

Table 1-52: Sales of Personal Services in the RM, 1990-2017

In January-December 2016, capital investments totaled 19.4
billion MDL (in current prices) (Table 1-53). Compared to
the similar period of the previous year, this index shows a
decrease by 13.9 per cent (in comparable prices).

In January-December 2016, investments in material assets by
types of fixed assets (in comparable prices) decreased to the
similar period of the previous year for residential buildings —
by 20.6 per cent; buildings (exclusive residential) and edifices
- by 3.9 per cent; machinery, equipment and transmission
equipment — by 21.6 per cent; transportation vehicles — by 9.3
per cent. Of the total investments made in January-December
2016, the largest share is represented by investments in

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Sales of personal services, bill. MDL 0.9 1.2 5.8 0.1 0.4 0.7 0.8 1.2 1.3 1.9 2.6 3.4 42 53
% compared to the previous year 81.0 55.0 67.0 52.0 100.1 78.1 110.2 88.3 89.8 100.1 121.2 111.8 113.3
Sales of personal services, bill. US$ 0.052 0.104 0.145 0.178 0.268 0.242 0.181 0.209 0.265 0.311 0.380

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Sales of personal services, bill. MDL 7.0 8.2 10.0 11.6 13.2 14.6 16.7 19.0 20.8 22.0 23.2 254 27.5 29.1
% compared to the previous year 105.3 109.2 105.6 101.1 97.8 102.5 103.9 105.0 103.0 103.0 103.0 103.0 103.0 103.0
Sales of personal services, bill. US$ 0.565 0.652 0.759 0.953 1.266 1.313 1.348 1.623 1.720 1.748 1.655 1.351 1.379 1.457

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
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Figure 1-12: Capital Investments in the RM, 1990-2017 (in % compared to the preceding year).

Table 1-53: Capital Investments in the RM, 1990-2017

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Investments, billion MDL 2.5 3.3 28.3 0.2 0.7 0.8 1.0 1.2 1.4 1.6 1.8 2.3 2.8 3.6
% compared to 1990 100.0 91.0 67.3 37.0 18.1 15.2 14.0 12.9 14.2 11.1 9.4 10.4 11.6 12.4
in % compared to the previous year 99.6 91.0 74.0 5S.0 49.0 84.0 92.0 92.0| 110.0 78.0 85.0| 110.5| 111.4| 107.1
Investments billion US § 0.128 | 0.175| 0.188| 0.21S| 0260| 0.269| 0.152| 0.142| 0.180| 0.207| 0.260
in % of the GDP 19.2 12.7 14.7 9.4 15.0 13.0 12.7 13.5 15.8 12.9 11.0 12.2 12.4 13.1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Investments, billion MDL S.1 7.8 11.0 15.3 18.2 11.1 13.8 16.4 17.2 19.1 212 21.1 19.4 21.3
% compared to 1990 13.3 16.2 20.1 24.5 25.1 16.7 204 23.0 22.7 23.7 24.6 223 19.2 20.6
in % compared to the previous year 107.6| 1214| 124.0| 121.9| 102.3 66.5| 122.6| 112.5 98.9| 1042 | 103.8 90.6 86.1| 1074
Investments billion US § 0417 | 0.619| 0.839| 1.264| 1.754| 1.001| 1.116| 1402| 1417| 1.520| 1.507| 1.122| 0.974| 1.063
in % of the GDP 16.0 20.7 24.6 28.7 29.0 18.4 19.2 20.0 19.4 19.0 18.9 17.2 14.4 14.3

Source: Ministry of Economy and Infrastructure of the Republic of Moldova, Department of Macroeconomic Analysis and Forecasts (May 2017).
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machinery, equipment and transmission equipment (34.3 per
cent), buildings (exclusive residential) and edifices (19.6 per
cent), residential buildings (13.3 per cent), transportation
vehicles (10.0 per cent) and others (22.8 per cent).

The analysis of the investment structure by ownership
revealed that increased investment activity was recorded
mainly at the expense of the private sector of the economy,
representing 12.594 billion MDL, or 64.9 per cent of the total
investments, followed by other sources — 3.493 billion MDL
(18.0 per cent), foreign sources — 1.494 billion MDL (7.7 per
cent), state budget — 0.932 billion MDL (4.8 per cent), the
budget of the administrative-territorial units — 0.893 billion
MDL (4.6 per cent).

1.6.6. Forestry Management

According to the national definition, forest’ is an element of
geographical landscape, a functional unit of the biosphere,
composed of the totality of forest vegetation (dominated by
trees and shrubbery), live layers, animals and microorganisms
which are interdependent in their biological development
and affect their habitat. Lands covered with forest vegetation
occupying areas over 0.25 ha are regarded as forests. The
minimal consistency of trees and shrubbery for the lands with
forest vegetation to be considered forests should reach an
operational level of 30 per cent. The consistency requirement
should apply only to trees and shrubbery with a natural
potential to reach a minimum height of 5 meters at maturity.

In the Republic of Moldova, the areas covered with forests
varied considerably over time, from 366.2 thousand ha in
1848 to 222.0 thousand ha in 1945", recovering to 386.4
thousand ha in 2015 or circa 11.4per cent of the country’s
territory (Figure 1-13).

The respective indicator is significantly below the European
average (circa 30 per cent). According to the scientific research

'* Gh. Vdovii, D. Galupa et al. (1997), National Report on the Conditions of the Forest Resources of Republic
of Moldova, Galupa D., Talmaci I, Spitoc L. (2006), Forest Land Sector in the Republic of Moldova — issues,
accomplishments, perspectives; Galupa Dumitru, Platon Ion et al. (2011), Report on the Conditions of the
Forest Resources of Republic of Moldova: 2006-2010. ‘Moldsilva’ Agency; Ch., 48 p.; Official Monitor No. 265-
276 dated 19.08.2016, art. No. 1054: Government Decision Nor. 971 dated 12.08.2016 on the approval of Land
Cadaster of the RM as of January 1, 2016.
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studies, the current areas covered with forests are obviously
insufficient to meet the ecological and social-economic
needs of the Republic of Moldova. In order to ensure a
constant ecological equilibrium and a stronger effect on the
climate and hydrological conditions, enhance productivity
of agricultural lands, forest lands should occupy at least
1S per cent of the country’s territory. The dispersion and
fragmentation of forest resources, their uneven distribution
across the country represent negative aspects for exercising
beneficial eco-protective influences on the environment,
creating comfortable living conditions for the population and
providing wood and non-wood products.
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Figure 1-13: Evolution of Areas Covered with Forests in the
RM, 1848-2015, thousand ha.

The total volume of standing wood mass in the forests of the
Republic of Moldova is circa 45.4 million m? on average 118
m?® per hectare. The average forest increment is 3.8 m*/yr/ha,
and the total average increment is circa 1468.3 thousand m*/
yr. The average production class is 3.9 (Table 1-54).

The structure by age in all forest species'* is misbalanced, in
particular in those of low productivity. In conformity with
Article 14 of the Forest Code, the forests in the Republic
of Moldova are included in the functional group I, having
exclusively environment protection functions.

In terms of functions, there are S functional sub-groups:
forests with water protection functions — 1.6 per cent; forests
with lands and soils protection functions — 6.7 per cent;

'* Abbreviations used in Table 1-54: Quercus spp. - QU; Quercus petraea — GO; Quercus pubescens — STP;
Populus spp.— PO; Salix spp. — SA; Acer platanoides — PA; Fraxinus spp. — FR; Tilia spp. — TI; Carpinus spp —
CA; Juglans spp. - NU; Ulmus spp. — UL; Robinia spp — RB; Various resinous species — DR, Various softwoods
- DM; Various hardwoods — DT; Various exotic species - EX.

Table 1-54: The General Structure of Forest Fund in the Republic of Moldova

Total / Species

Structure Elements average Qu GO STP PLA SA PA FR TE
Area, ha 386395.4 57152.1 46289.2 7240.8 5071.2 4707.1 | 6859.1 | 30290.6 | 13666.8
Proportions of above-ground species, % 100.0 14.8 12.0 1.9 1.3 1.2 1.8 7.8 3.5
Average production class 3.9 3.6 2.8 3.0 3.1 4.0 3.7 3.4 3.1
Average consistency 0.76 0.75 0.76 0.73 0.75 0.66 0.76 0.77 0.78
Average age, year 4S 68 79 79 38 3S 35 60 67
Current growth, m’/yr/l 3.8 4.2 3.9 0.9 5.6 6.5 2.3 4.4 6.4
Annual growth, m® 1457791 241111 178467 6875 28262 30540 16046 134292 87863
Average volume per standing wood, m*/ha 118 184 234 119 174 106 90 195 238
Forest fund per standing wood, m* 45407785 | 10536945 | 10843035 | 863755 | 881432 | 498840 | 615719 | 5909773 | 3256044
Proportion of species per volume, % 100.0 232 23.9 1.9 1.9 1.1 1.3 13.0 7.2

Total /
Structure Elements
average
Area, ha 386395.4 20576.9 6261.9 11762.7 | 127902.7 | 6033.0 | 3886.9 | 38257.4 437.0
Proportions of above-ground species, % 100.0 S.3 1.6 3.1 33.1 1.6 1.0 9.9 0.1
Average production class 3.9 3.6 4.4 4.8 4.6 3.9 3.7 4.1 4.5
Average consistency 0.76 0.79 0.68 0.63 0.77 0.69 0.67 0.72 0.74
Average age, year 45 60 28 34 17 34 33 37 28
Current growth, m¥/yr/ha 3.8 5.0 2.9 2.7 32 4.7 4.6 3.1 2.6
Annual growth, m? 1457791 102138 17927 32332 414757 28455 18012 119572 1142
Average volume per standing wood, m*/ha 118 152 62 34 30 89 116 84 70
Forest fund per standing wood, m* 45407785 | 3131245 | 386897 | 403949 | 3841412 | 534891 | 450882 | 3222509 | 30457
Proportion of species per volume, % 100.0 6.9 0.8 0.9 8.5 1.2 1.0 7.1 0.1
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forests with protection functions against harmful climatic
and industrial factors— 48.6 per cent; forests with recreational
functions — 29.5 per cent; forests presenting scientific interest
and for protection of forestry genetic and ecological pool —
13.6 per cent.

In spring-summer of 2007, a catastrophic drought has been
reported, affecting over 80 per cent of the country’s territory.
This phenomenon has significantly damaged the national
forests on an area of circa 19 thousand ha or 5.5 per cent of the
forest fund area, in particular the southern and central regions
of the country.

The respective drought affected about 20 indigenous as well as
non-native forest species, including: pedunculate oak (Quercus
robur L.), sessile oak (Quercus petraea (Matt) Liebl.), pubescent
oak (Quercus pubescens Willd), ash tree (Fraxinus exelsior
L.), field maple (Acer platanoides L.), mountain maple (Acer
pseudoplatanus L.), acacia (Robinia pseudoacacia L.), white

thousand ha) of the total forest area affected. The 2007 drought
has long-lasting consequences, visible over many years. In 2009,
according to the forestry-pathological survey data, the total area
of degraded and dried in different intensity trees accounted for
17.9 thousand ha, in 2010 - 13.1 thousand ha, in 2011 - 8.9
thousand ha, while in 2012 - 9.0 thousand ha.

The diversity of forest species growing in the forests of the
RM is presented in Table 1-55, forming eleven large groups
of species.

In order to estimate biomass increments in forests and
implicitly, resulting in CO, removals, there were used data
on the areas of forest land in the Republic of Moldova, in
the time series from 1990 through 20185, available into the
National Report on Forestry Resources of the Republic of
Moldova (2011), Report on Forest Land and activity results
of “Moldsilva” Agency within 1990-2015 periods and General
Land Cadasters of the Republic of Moldova (Table 1-56).

birch (Betula verrucosa Ehrh.), pine silvestre (Pinus sylvestris
L.), Crimeea black pine (Pinus pallasiana (Lamb) Holmboe).
The most affected were acacia, representing 71.3 per cent (13

At the same time, beginning with 2013, information on the
distribution of predominant forest species were taken from
Forestry Research and Management Institute (ICAS) database.

Table 1-55: Groups of Forest Species and their Structure in the Republic of Moldova

Groups of species by name

— Species included in categories Abbreviations
Scientific Common
Quercus spp. Oak tree Ilex, durmast, oak, red oak QU
Carpinus ssp. Hornbeam Hornbeam (Carpinus betulus) CA
Fraxinus spp. Ash tree Ash tree FR
Acer spp. Sycamore maple | Field maple, Common maple, Mountain maple AC
Ulmus spp. Elm Field elm, Elm tree, Turkestan elm, etc. UL
Tilia spp. Linden tree Foul lime, Silver lime, big leaf linden tree TI
Salix spp. Willow Willow, Osier, etc. SA
Pinus spp. Pine Pine silvestre, Black pine, Spruce fir, Fir tree PI
Populus spp. Poplar Trembling poplar, Black poplar, Aspen tree PO
Robinia spp. Acacia Acacia, Honey locust, Sofora RB
) ) Apple tree, Peer, Sweet cherry tree, Sour cherry tree magaleb, Apricot tree, sycamore, Weeping willow,
Other species Other species . (e
Hazel tree, Corneal tree, Hawthorn, Sweet briar, Female cornel, etc.

Table 1-56: Forest Land Areas in the Republic of Moldova within 1990-2015 periods, thousand ha
Forest Land Areas by Species

Year Total QU ca FR AC UL TI SA PI PO RB os
1990 325.4 140.6 9.4 16.6 2.9 3.1 2.9 1.9 69 5.7 124.0 114
1991 3282 1413 9.4 16.7 2.9 3.1 2.9 2.0 69 5.9 1257 114
1992 331.0 142.0 9.4 16.8 3.0 3.1 2.9 2.1 69 6.0 1274 114
1993 333.9 1427 9.5 16.9 3.0 3.1 2.9 22 69 6.1 129.1 115
1994 3354 143.1 9.9 172 3.0 3.1 2.9 22 69 62 130.0 10.9
1995 336.9 143.5 102 17.6 3.0 3.1 2.9 23 69 62 130.9 10.4
1996 3384 143.8 10.6 17.9 3.0 3.1 2.9 23 69 63 1317 9.8
1997 339.9 1442 11.0 182 3.0 3.1 2.9 2.4 69 63 132.6 93
1998 3414 144.6 113 186 3.0 3.1 2.9 24 69 6.4 133.5 8.7
1999 3429 145.0 117 18.9 3.0 3.1 2.9 2.5 69 6.5 1344 8.1
2000 344.4 1453 12.1 192 3.0 3.1 2.9 2.5 69 6.5 135.3 7.6
2001 345.9 145.7 12.4 19.6 3.0 3.1 2.9 2.6 69 6.6 136.1 7.0
2002 347.3 146.0 12.8 19.9 3.0 3.1 2.9 2.6 69 6.6 137.0 6.4
2003 3524 148.4 12.6 20.1 32 32 3.1 2.5 69 6.7 137.9 7.8
2004 357.6 1517 124 202 34 34 32 24 69 6.8 138.8 8.4
2005 362.7 153.6 12.1 203 3.7 3.8 34 2.4 7.0 6.9 139.7 9.8
2006 366.0 153.9 12.1 20.5 4.0 3.8 3.4 24 7.0 7.0 141.9 10.0
2007 369.0 1542 118 207 4.1 39 35 24 7.0 7.0 144.4 10.0
2008 372.0 154.7 119 20.8 41 3.9 35 2.4 69 7.1 146.7 10.0
2009 372.9 155.1 12.1 209 4.1 3.9 35 2.4 69 7.1 146.9 10.0
2010 3745 1554 12.1 21.0 41 3.9 35 2.4 69 7.1 148.0 10.1
2011 374.8 155.6 12.1 21.0 4.1 3.9 35 2.4 69 7.1 148.1 10.1
2012 3753 155.8 12.1 21.0 41 3.9 3.5 2.4 69 7.1 1483 10.1
2013 372.8 154.7 12.0 209 4.1 3.9 35 24 6.8 7.1 147.3 10.1
2014 379.3 167.1 164 218 5.7 4.1 5.7 3.9 63 7.5 125.6 15.1
2015 386.4 170.3 16.7 22 5.8 12 .8 4.0 6.4 7.7 128.0 154

Source: National Report on Forestry Resources of the Republic of Moldova (2011), General Land Cadasters for 1990-2015 periods; Statistical Records and Reports of “Moldsilva” Agency on afforestation over the 1998-2015 periods.
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Table 1-57: Forest land areas remaining forest land in the RM within 1990-2015 periods, kha

Species 1990 1991 1992 1993 1994 199§ 1996 1997 1998

QU 98.38 99.94 104.34 108.15 111.26 113.97 117.15 119.18 121.17
CA 6.58 6.65 6.91 7.20 7.67 8.13 8.63 9.06 9.50
FR 11.61 11.81 12.34 12.81 13.40 13.96 14.58 15.07 15.56
AC 2.03 2.05 2.20 2.27 2.33 2.38 2.44 2.48 2.51
UL 2.17 2.21 2.28 2.35 2.41 2.46 2.52 2.56 2.60
TI 2.03 2.05 2.13 2.20 2.26 2.30 2.36 2.40 2.43
SA 1.33 141 1.54 1.67 1.75 1.82 1.90 1.97 2.03
PI 4.83 4.88 5.07 5.23 5.37 5.48 5.62 5.70 5.78
PO 3.99 4.17 4.41 4.62 4.79 4.94 S.12 5.24 5.36
RB 86.76 88.91 93.61 97.84 101.07 103.97 107.30 109.61 111.88
oS 7.98 8.06 8.38 8.72 8.48 8.26 7.98 7.69 7.29
Grooves 32.19 32.30 30.71 30.16 27.79 26.13 25.68 26.00 2691
Total 259.86 264.46 273.92 283.22 288.57 293.81 301.29 306.95 313.02
Species 1999 2000 2001 2002 2003 2004 2005 2006 2007

QU 123.99 127.38 128.91 128.69 128.94 131.14 132.40 131.17 130.82
CA 10.00 10.57 11.00 11.28 10.95 10.72 10.43 10.31 10.01
FR 16.17 16.86 17.31 17.54 17.46 17.46 17.50 17.47 17.56
AC 2.57 2.63 2.65 2.64 2.78 2.94 3.19 341 3.48
UL 2.65 2.72 2.74 2.73 2.78 2.94 3.28 3.24 3.31
TI 2.48 2.54 2.57 2.56 2.69 2.77 2.93 2.90 2.97
SA 2.11 2.20 2.27 2.30 2.17 2.07 2.07 2.0 2.04
PI 5.90 6.05 6.11 6.08 6.00 5.96 6.03 5.97 5.94
PO 5.53 5.71 5.82 5.85 5.82 5.88 5.95 5.97 5.94
RB 114.95 118.56 120.45 120.77 119.82 119.97 120.38 120.94 122.51
oS 6.93 6.66 6.19 5.64 6.78 7.26 8.45 8.52 8.48
Grooves 24.76 24.44 24.60 25.09 27.90 27.93 25.97 28.83 30.29
Total 318.03 326.32 330.62 331.18 334.09 337.04 338.56 340.76 343.35
Species 2008 2009 2010 2011 2012 2013 2014 2015 %

QU 131.06 131.25 132.87 133.67 133.80 132.33 143.76 146.44 48.9
CA 10.08 10.24 10.35 10.41 10.41 10.30 14.06 14.33 117.8
FR 17.62 17.69 17.96 18.05 18.07 17.87 18.71 19.06 64.2
AC 3.47 3.47 3.51 3.52 3.53 3.49 4.92 5.01 146.8
UL 3.30 3.30 3.33 3.35 3.36 3.34 3.56 3.63 67.3
TI 2.97 2.96 2.99 3.01 3.01 2.98 4.90 5.00 146.3
SA 2.03 2.03 2.05 2.06 2.06 2.05 3.36 3.42 157.1
PI 5.85 5.84 5.90 5.93 5.93 5.82 5.43 5.53 14.5
PO 6.01 6.01 6.07 6.10 6.11 6.08 6.47 6.59 65.2
RB 124.28 124.31 126.54 127.25 127.36 125.97 108.06 110.08 26.9
[eN] 8.47 8.46 8.64 8.69 8.69 8.59 13.15 13.25 66.0
Grooves 30.25 34.55 33.46 30.89 31.73 36.15 29.23 23.83 -26.0
Total 345.40 350.10 353.66 352.93 354.07 354.97 355.62 356.17 37.1

Source: General Land Cadasters for 1990-2015 periods; Land Use and Land Use-Change Matrix for 1970-2015 periods.

Final data on species distribution over the period of time under
review was obtained by modelling using the primary data set
obtained from the Statistical Records and Reports of Agency
“Moldsilva’, which featured the following distribution of forest
species planted over the reference period: Robinia species —
accounted for circa 80 per cent, Juglans spp. (Regia and Nigra) —
for 8 per cent, Quercus species — for 3 per cent, Populus and Salix
species — for 3 per cent, other species — for 6 per cent (Table 1-57).

The volume of commercial timber, as well as the quantity
of fuel wood gathered in the RM, were identified based on

statistical data and reports on commercial fellings in managed
forest land (by species and sort categories, etc.), revealed
illegal logging (on other owners lands, inclusively), data being
provided by the “Moldsilva” Agency, and the State Ecological
Inspectorate, on authorized fellings and illegal logging in
forests and other woody vegetation areas managed by local
public authorities, as well as data available in the Statistical
Yearbooks of the ATULBD on fuel wood harvests in forests
on the left bank of Dniester river (Table 1-58).

Table 1-58: Trends in Wood Harvests in the RM within 1990-2015 periods, thousand m3

Sort Categories 1990 1991 1992 1993 1994 199§ 1996 1997 1998
Commercial fellings 39.42 27.00 27.39 31.50 39.80 68.49 51.69 52.70 38.00
Fuel wood harvest 184.80 376.50 490.29 489.18 538.70 531.42 450.43 423.85 398.55

Sort Categories 1999 2000 2001 2002 2003 2004 2005 ) 2007
Commercial fellings 38.79 39.68 37.28 50.41 46.99 43.47 39.01 46.51 44.44
Fuel wood harvest 368.62 393.34 432.47 381.98 420.20 415.37 394.79 430.10 390.92

Sort Categories 2008 2009 2010 2011 2012 2013 2014 2015 %
Commercial fellings 42.79 37.34 40.63 3391 31.69 29.92 25.60 28.00 -29.0
Fuel wood harvest 401.84 396.82 429.89 485.45 541.47 587.20 624.33 607.32 228.6

Source: Statistical Records/Reports of “Moldsilva” Agency and of the State Ecological Inspectorate for the 1990-2015 time series; D. Galupa, I. Talmaci, L. Spitoc, Study for the Republic of Moldova “Ensuring sustainability of forests
and livelihoods through improving governance and control of illegal logging”. Chisinau, Editorial Center of UASM, 2005, 116 pages; Statistical Yearbooks of the ATULBD (2000-2016); Galupa Dumitru, Ciobanu Anatol, Scobioala
Marian et al. (2011), Illegal logging of forest vegetation in the Republic of Moldova. Analytical study, Chisinau, “Moldsilva” Agency, 38 pages.
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The “Moldsilva” Agency keeps records of harvested wood
by species (except for some species suitable for industrial
processing, ex.: (1) hardwood - oak, durmust, hornbeam,

Table 1-60: Trends in Fuel Wood Harvest in the RM within
1990-2015 periods, thousand m?

Species 1990 1991 1992 1993 1994 1995 1996 1997 1998

ash tree, sycamore maple tree, elm, acacia, honey locust, etc.; | Quercusspp. |30.10{50.35 [ 49.29 | 51.15 | 39.07 | 63.60 | 58.99 | 49.12 | 64.60
(2) softwood - poplar, willow, linden tree etc. The ratio of | Carpinusspp. [ 12.50 [ 17.96 [ 13.24 [ 13.15 [ 10.05 [ 11.30 | 15.45 [ 2041 [ 26.84
the estimated volume by species to total volume harvested Fraxinus spp. | 15.80 | 38.99 | 56.52 | 73.07 | 55.81 | 71.97 | 73.74 | 25.80 | 33.93
per year provided data of acceptable quality (the difference | Acerspp. 870 |11.39| 6.65| 6.19| 473| 530| 5.00]|14.12|18.57
between the estimated volume and harvested volume is U'l"””s spp. | 3.50| 619] 65411023 7.81| 876] 2.26] S72| 7.52
on average 5-10 per cent). Distribution by species of wood Ttltéspp. 10.60 | 18.97 | 20.40 | 29.23 [ 22.32 | 20.10 | 19.50 | 17.29 [ 22.73
. . . . . Salix spp. 340 6.68| 7.95[12.42| 9.49[10.64| 4.14| 5.57| 7.33
suitable for industrial processing and fuel wood is presented Pintes spp. 040l 2101 2001 6581 so2l seal 380l 0701 02
in Tables 1-59 and 1-60 and refers to the 1990-2015 periods. Populus spp. | 11.80 | 34.34 | 55.04 | 73.07 | 55.81 | 74.35 | 70.09 | 19.21 | 25.26
Table 1-59: Trends in Commercial Fellings Harvest in the RM | Robiniaspp. | 76.80]172.62/256.75/198.01316.31|246.00184.48|247.59|166.76
within 1990-2015, thousand m? Other species| 11.20 | 1691 | 13.82 | 16.08 | 12.28 | 13.77 | 12.98 | 18.32 | 24.09
Total 184.80/ 376.50{490.29| 489.18] 538.70| 531.42| 450.43 423.85/ 398.59
Species 1999 2000 2001 2002 2003 2004 2005 2006 2007
Quercusspp. | 7.16| 4.32| 4.09| 441| 688| 9.59]10.05| 1026| 7.40 Quercus spp. | 55.32 | 53.71 | 48.34 | 56.93 | 65.45 | 64.16 | 56.64 | 71.56 | 57.00
Carpinusspp. | 1.05] 0.71] 0.72| 0.83| 1.04] 179] 135| 139| 1.00 Carpinus spp. | 24.10 | 23.40 | 22.46 | 23.41 | 23.07 | 25.30 | 24.68 | 27.49 | 23.70
Fraxinusspp. | 3.65| 2.99| 324| 3.94| 4.03| 856| 447| 447| 323| | Fraxinusspp. | 30.09 292228352891 32.38]30.63 | 30.81 | 48.42 | 47.74
Acer spp. 031 023 023| 027| 034| 0.58] 045| 044| 032| |Acerspp. 16.64|16.16 | 14.17 | 17.49 [ 16.50 | 17.13 | 17.04 | 23.05 | 21.44
Ulmusspp. | 0.17| 01| 01| 012] 0.15| 026| 0.19| 021| 015 Ulmusspp. | 638 6.19| 578| 636 832| 7.07| 6.53]10.45 (1047
Tilia spp. 3781 2.48| 2.52 29| 3.66| 631 470 491| 3.54 Tilia spp. 19.59 | 19.02 | 18.93 | 18.35 | 21.63 | 23.40 | 20.06 | 27.66 | 24.71
Salix spp. 026 0.19] 0.19] 022| 028| 048] 037| 036]| 0.26 Salix spp. 6.32| 6.13| 5.48| 6.55| 628| 822| 647| 9.95| 843
Pinus spp. 028 0.17] 0.18 02| 026] 044! 032 035 025 Pinus spp. 0.74| 0.72| 141| 0.00| 0.00| 2.09| 0.76| 3.06| 2.80
Populusspp. | 487| 32| 326| 3.74| 473| 8.14| 607| 633| 4.56| | Populusspp. |20.32]19.73|17.37| 2129 | 28.96 | 28.19 | 20.80 | 27.11 | 23.26
Robiniaspp. | 16.74 | 1202 | 12.26 | 14.18 | 17.54| 30.83 | 22.66 | 22.70 | 16.37| | Robiniaspp. |168.74199.281252.201181.90/190.091187.09]190.14] 164.27155.19
Other species| 115| 0.59| 06| 0.69| 089 151 106| 128] 092 Other species| 20.38 | 19.78 | 17.98 | 20.79 [ 27.52 | 22.09 | 20.86 | 17.08 | 16.17
— 3042127002739 13150 | 39.80 | 68.49 [ 5169 | 5270 [38.00] L Total 368.62/393.34/432.47] 381.98]420.20{415.37394.79 430.10/ 390.92
Species 1999 2000 2001 2002 2003 2004 2005 2006 2007 S IS (S NSRRI SR (S NN SR R
Quercusspp. | 7.51] 7.77| 5.18|10.12 | 1031] 9.34] 7.63| 926| 749 Suertfusspp. 59.84 | 59.35 | 65.69 | 79.64 | 83.02 | 98.39 [106.84] 100.82] 235.0
Carpims | 099] 107] 09| 185] 1o0| 092] tos| 128] 092 arpins spp. | 27.73 | 26.27 | 30.17 | 34.86 | 40.26 | 4326 | 45.93 | 44.15 | 253.2
Fraxinus spp. | 49.05 | 52.75 | 62.33 | 51.55 | 63.35 | 71.66 | 76.71 | 74.44 | 371.1
Fraxinusspp. | 349 3.17| 296| 445| 341| 303| 3.12| SS7] S94| [y o, 23.48|23.3323.79 [ 22.06 | 12.98 | 21.90 | 17.27 | 31.63 | 263.6
Acer spp- 0.37| 028] 030| 042] 026] 0.19] 028] 028] 028| [ign | 8.55] 990 12.74]20.56 | 21.48 | 2025 | 19.15 | 15.12 | 332.0
Ubmusspp. | 013| 018] 019] 024] 022] 022] 018| 027| 03| [I'fyigey  |25.19]2243|22.98]22.18 | 2872 29.86 | 30.30 | 3128 | 195.1
Tilia spp. 334| 397| 486 4.82| 4.22| 447| 390| 406 345 Salix spp. 7.85| 475| 542| 7.79| 9.24{10.71[10.90 | 12.82 | 277.1
Salix spp. 0.30| 024] 032] 029 020| 021| 024 031 042 Pinus spp. 2.74| 391| 478(1027| 8.92|10.87|17.02| 5.59[1297.9
Pinus spp. 022] 030| 033 000| 0.00| 110 030] 0.79] 1.60 Populus spp. | 25.04 | 23.82 | 26.00 | 30.91 | 33.72 | 39.37 | 42.69 | 40.88 | 246.4
Populusspp. | 432| 5.11| 2.89| 5.82| 828| 6.62| 5.02| 7.81| 644 | |Robiniaspp. |153.64148.00{156.80|182.12/200.93/208.77]208.91/222.77] 190.1
Robiniaspp. | 17.67|16.13 | 18.19 | 19.94 | 16.43 | 15.93 | 15.85 | 15.68 | 16.58 Other species| 18.74 | 22.32 | 19.20 | 23.51 | 38.85 | 32.16 | 48.61 | 27.82 | 148.4
Otherspecies| 045 | 1.46| 0.97| 2.46| 2.66| 144| 1.44| 122| 101 Total 401.84 396.83(429.89)485.45| 541.47| 587.20/ 624.33607.32| 228.6
Total 38.79 | 39.68 | 37.28 | 50.41 | 46.99 | 43.47 | 39.01 | 46.51 | 44.44 Source: Statistical Records/Reports of “Moldsilva” Agency and of the State Ecological Inspectorate for the
Species 2008 2009 2010 2011 2012 2013 2014 2015 % 1990—201‘5 ti.me—series;f\rcadi.e C’?pcelea, Aure.llLozan, Ion Lupu e.t a.l (2011), Analytical study on wood mass
consumption in the RM. “Moldsilva” Agency, Chisinau, 48 pages; Statistical Yearbooks of the ATULBD for 2000-
Quercusspp. | 7.17 | S5.84| 7.16| S5.68| 4.77| 628| 6.05| 6.62| -7.5 2016.
Carpinusspp. | 1.13] 077| 087 074] 049 0.52] 0.33] 0.36] -657] The conversion to forest land during the reference period
Fraxinusspp. | 602 S.70] S83] 403| 4.52) 476| 426| 466| 277| i Jyded afforestation under the Moldova Soil Conservation
Acer spp. 025| 0.15| 0.20| 0.14| 0.11| 0.15| 0.06| 0.06| -80.6 Project (MSCP) and Moldova Community Forestry
Ulmusspp. | 020| 0.17| 0.19| 024 0.12| 0.17| 0.06| 0.06| -64.7 Development Project (MCEDP). Both projects are
Tilia spp. 3.84| 324| 342 3.17| 2.67| 221 200| 2.19| -42.1| . .
Salixspp o035 0381 01al o1ol 02¢l 025 0071 oos| oz implemented under the Clean Development Mechaglsm
Pinas spp. 060l 080l 1o 1951 1351 0731 0ezl sl 122 (CDM) of tbe Kyoto 'Projcocol, and h'ave CQmpleted all national
Populus spp. | 6.09| 487| 632| 5.61] 526] 506| 469 5.13| 53 and international validation and registration procedures.
Robinia spp. | 16.01 | 14.34| 1441 | 1147 | 11.69| 943 | 7.09| 7.76| -$36| Several goals are achieved within the respective projects:
Otherspecies| 1.10| 098] 0.89] 069| 047] 0.36] 0.37| 040| -652| restoration of degraded land, improvement of local population
Total 42.79 37.34] 40.63 33.91] 31.69 2992|2560 | 28.00] 290  gypplywith forest products and GHG absorption gain. The total

Source: Statistical Records/Reports of “Moldsilva” Agency and of the State Ecological Inspectorate for the 1990-
201S time-series.

Data on the volume of fuel wood gathered also include the
volume of twigs, boughs, branches, etc., which are used as
fuel as well. Taking into account that most illegal loggings
occur in forests managed by local public authorities, situated
near settlements and composed preponderantly of acacia,
the respective volumes were attributed to Robinia group of
species.

area planted within these projects represent circa 28.8 thousand
ha (Table 1-61). In addition to harvested forest products, the
net decrease of CO, emissions into the atmosphere will account
for circa 4.8 million tons (MSCP — 3.6 million t; MCFDP - 1.2
million t). The main participants in the implementation process
of these projects are “Moldsilva” Agency, the World Bank,
the Forestry Research and Development Institute (FRDI),
territorial forestry entities, public authorities that have allocated
land for afforestation (over 500).
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Table 1-61: Annual Afforestation under the CDM Projects in the RM, ha

Afforestation Area 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total
MSC Project 51973 4971.9 4477.6 4152.1 985.6 60.5 329.9 99.0 16.0 00| 20289.9
MCED Project 0.0 0.0 0.0 0.0 2001.8 2976.7 2223.0 12454 10.0 12.0 8468.8
TOTAL CDM Projects 51973 4971.9 4477.6 4152.1 29874 3037.2 25529 13444 26.0 12.0| 28758.7

Source: PDD for MSCP and MCFDP; Annual Reports from “Moldsilva” Agency to the World Bank for 2004-2015 time series.

Activity data on forest land affected by fires are available in
Statistical Yearbooks of the Republic of Moldova and those of
the ATULBD (Table 1-62).

1.6.7. Waste Management

Current situation with the management of “Municipal Solid
Waste” (MSW) in the Republic of Moldova is similar to the
situation in other developing countries; it is in the budding
stage and includes two basic elements: municipal solid waste
generating sources and the landfills.

The generating process of municipal solid waste is influenced
by multiple factors, the most relevant being the population
income, consumer behavior, the use of new packed products,
as well as the demographic evolution. The recent increase
in the wellbeing of the population and the evolution of the
urbanization process resulted in an increased waste generation
rate per capita, varying, according to the World Bank’s studies,
between 0.3 and 0.4 kg/per capita/day in rural areas and around
0.9 kg/per capita/per day in urban areas. These data were taking
into consideration during the development of the Republic of
Moldova’s Waste Management Strategy for 2013-2027".

Food consumption currently generates more and more
waste. The introduction of new packages, plastic in particular,
producesasignificant negativeimpact on the environment. The
polyethylene terephthalate (PET) packaging have replaced
in the last years the glass packaging; while the polyethylene
(PE) sacks, bags or boxes have replaced paper packaging, thus
influencing the amount and composition of generated waste.
The increasing number of markets, shops and supermarkets,
along with an increase in welfare, respectively in purchasing
power of packed products led to a greater capacity to generate
waste, in particular in urban areas.

Waste generation indicators were revised in the Republic
of Moldova during the completing process of the feasibility
studies for the development of integrated waste management
systems at regional level. According to the studies and
analyses on the waste structure carried out by GIZ/GOPA
in December 2015, FICHTNER in April 2016 and COWI/
GOPA in July 2016, during the development of feasibility
studies in waste management regions, the following values
were proposed: for rural areas — 0.4 kg/per capita/day, for

15 <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=347341>.

urban areas with a population up to 15 thousand inhabitants
— 0.5 kg/per capita/day; for urban areas with a population
between 15 and 40 thousand inhabitants — 0.7 kg/per capita/
day, urban areas with more than 40 thousand inhabitants — 0.9
kg/per capita/day, while for Balti and Chisinau municipalities
— respectively 0.9 kg/per capita/day and 1.3 kg/per capita/
day. It should be mentioned that these calculations use AD on
waste disposed provided by waste collection services.

Currently, the most used method of treating waste is waste
disposal on sites, which often is a major source of soil
pollution and groundwater contamination. In this context,
sanitation and waste management services represent an
important goal for local and governmental structures.
According to the “State Ecological Inspectorate Yearbook for
2015 - Environment Protection in the Republic of Moldova’,
the total area of SWDS in urban areas represent circa 1,229.74
ha. In 2015 the area of authorized SWDS represented only
170.7 ha (NBS, 2016), therefore circa 1,059 ha were occupied
by the so called “dump sites” (unauthorized landfills) situated
especially in the rural areas of the Republic of Moldova.
From the existing 1,158 landfills, about 3 do not comply
with sanitary and environment protection requirements and,
the total amount of solid wastes accumulated on these sites
cannot be estimated.

It should be noted that between 2010 and 2015 the construction
of several landfills started in the country, in particular in district
centers, serving the neighborhood villages. Thus, for example,
new landfills became operational in 2013-2015 in Nisporeni,
Telenesti and Hincesti. Within 2000-2015 time periods,
through urban sanitation services, about 1,144 and 2,921
thousand m® of waste was transported to solid waste disposal
sites. No statistical records on disposed waste volume is being
made, there are only some visual estimates of environment
inspectors, who appreciate the total volume of MSW disposed
at approximately 35 million tons. To be noted that only 10 per
cent of SWDS are enacted but even these are far from meeting
environmental requirements since they are not operated
properly: without compacting and using intermediary cover
material to prevent the spread of fires and odors; lacking a
strict control through weighing of disposed waste quality and
quantity; there are no facilities to recover biogas produced or to
recover/treat the filtrate; access road to and within the disposal
sites are not maintained, vehicles are not washed on leaving the

Table 1-62: Forest Land Areas Affected by Fires in the RM, 1990-2015

1990 1991 1992 1993 1994 199§ 1996 1997 1998
Right bank of Dniester river 120.10 20.10 22.00 1.50 33.50 1.40 0.00 0.00 9.70
Left bank of Dniester river N/A N/A N/A N/A N/A 0.53 11.20 3.40 24.00
Total in the RM 120.10 20.10 22.00 1.50 33.50 1.93 11.20 3.40 33.70

1999 2000 2001 2002 2003 2004 2005 2006 2007
Right bank of Dniester river 0.00 0.00 41.60 12.50 10.50 42.00 5.50 32.60 683.30
Left bank of Dniester river 25.20 0.90 15.40 18.10 23.00 46.00 2.90 58.20 108.00
Total in the RM 25.20 0.90 57.00 30.60 33.50 88.00 8.40 90.80 791.30

2008 2009 2010 2011 2012 2013 2014 2015 %
Right bank of Dniester river 31.00 126.00 20.00 25.90 636.60 460.00 9.50 338.20 181.6
Left bank of Dniester river 24.00 8.20 26.90 36.90 35.80 7.10 28.90 18.00 N/A
Total in the RM 55.00 134.20 46.90 62.80 672.40 467.10 38.40 356.20 196.6

Source: Statistical Yearbooks of the RM for 1994 (page 38), 1999 (page 20), 2007 (page 22), 2011 (page 22), 2014 (page 22), 2015 (page 22); Statistical Yearbooks of the ATULBD for 2000 (page 88), 2002 (page 91), 2007 (page

81),2009 (page 80), 2011 (page 82), 2014 (page 78), 2015 (page 88), 2016 (page 88)
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landfill; these sites do not have proper fences, an appropriate
entry and warning signs. In most district towns the dump sites
are overfilled, the disposed waste layer being 7-8 m deep (ex., in
Ungheni, Cahul, Ocnita, etc.), at some landfills the layer is circa
10-15 m deep (ex., in Briceni, Balti, Ialoveni, etc.) and even 25-
30 m deep (Tintareni and Orhei). Circa 3/4 of district town’s
landfills are being explored for circa 25-35 years at over 80 per
cent of their capacity.

In recent years, there have been changes in waste management
in Chisinau municipality. The landfill situated in Tintareni
village, Anenii Noi district that served until recently Chisinau
municipality became operational by the end of 1990 (de facto
exploitation began in 1991); this landfill has an area of about
24.95 ha, of which net area represents 20.89 ha. According to the
project, it was designed to storage until the end of 2010 about
44 million m? of solid waste. By 2011, when it’s use stopped,
only 19 million m® of solid waste were stored, which is less than
half the capacity of the landfill. In fact, this landfill could still be
used, but this is not possible due to repeated actions of blocking
the access to the landfill by the residents of the nearby villages as
aresult of public opinion manipulation and the politicization of
environment protection issues. Road blocking to the Tintareni
landfill is considered by the specialists as a populist action,
without any relevant supporting arguments for stopping its
use. Meanwhile, since 2011 to 2017, Chisinau municipality has
storied its waste near the waste transshipment station, located in
Bubuieci village. The new location, was treated as a temporary
solution, and became a serious environmental problem since
waste was disposed on an unmanaged land, lacking environment
protection measures such as sealing foundation, collecting
storage gas, collecting and treating leachate, rainwater deviation
etc. Since summer 2017, Chisinau municipality is storing again
its waste at the Tintareni landfill.

Between 1986 and 2016, several waste morphologic
composition studies have been performed in the Republic of
Moldova. Figure 1-14 illustrates the shares of biodegradable
fractions in the waste stream in the RM, indicating a decrease
from circa 77.0 per cent in 1986, to circa 54.0 per cent in
2001 with a further increase to 72.4 per cent in 2005 and a
subsequent decrease to circa 58.9 per cent in 2016.
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Figure 1-14: Biodegradable Waste in the Major Waste
Streams in the Republic of Moldova.

The last study on the morphology of solid household waste
generated in Chisinau, respectively Causeni and Straseni
municipalities was conducted in 2016 by a technical team within
the State Centre for Ecological Investigations, previously trained
in similar waste management analysis, in fully cooperation with
project experts from Climate Change Office and Prevention of
Environment Pollution of the Ministry of Agriculture, Regional
Development and Environment (Table 1-63).

Table 1-63: Average annual WDS Morphological Composition
in 2016

Morphological Composition of Municipal

‘Waste Type Waste, %

Causeni

Chisinau Straseni  Average

Recyclable | Paper, cardboard 6.5 15.8
Waste Glass 5.5 6.0 5.7 5.7
Plastics 7.0 14.2 12.8 11.3
Metals and non- 15 18 15 16
metals
Oreani
ranic Food waste 26.4 33.6 29.2 29.7
‘Waste
Phytotechnical 19.5 11.8 16.3 159
Waste
Textiles 2.9 0.3 1.3 1.5
Shoes 0.1 0.8 0.3 0.4
Bulky Furniture 2.0 0.0 0.0 0.7
Waste Electronic
and Electrical 0.3 0.5 0.0 0.3
Equipment
Other ‘Wood 1.7 0.2 0.0 0.6
Waste Construction and
Demolition Waste 26.6 22.8 17.0 22.1

In 2013, with the support of GIZ Project ,Modernization of
local public services” and relying on the Waste Management
Strategy of the Republic of Moldova for 2013-2027, approved
by Government Decision no. 248 dated 10.04.2013, several
activities of waste management planning were initiated at
regional level. As a result, in February 2014 sectoral regional
programs in waste management were approved for Central
and North Development Regions, which enabled further
development of feasibility studies.

As for the statistical sources on waste management records, it
should be noted the Statistical Forms: F-1 “Toxic Waste” and
F-2 “Waste” and Statistical Form “Special Road Transport”,
while since 2003, also the Statistical Form Nr.2—gc “Urban
Settlements Sanitation” reflecting the amounts of municipal
solid waste transported to landfills and approved by the Order
of the Department of Statistics and Sociology, No. 83, from
01.08.2003.

The performed analyses revealed that only municipal solid
waste is being transported to dumps by means of sanitation
services, while other organic types of waste such as waste
from food processing industry, from animal breeding and
phytotechnical waste are disposed as well to the dumps,
however, due to the fact that these types of waste are
transported to the landfills through beneficiary transport
units and are not included in the Statistical Form Nr.2-gc
“Urban Settlements Sanitation”. In these conditions, data on
the amount of waste from food processing industry, from
animal breeding and phytotechnical waste disposed were
collected through the Statistical Form F-2 “Waste”.

Table 1-64 refers only to the urban landfills were sanitation
services exist and provide activity data to the National
Bureau of Statistics of the Republic of Moldova. Historical
AD regarding 1959-1984 time periods were deduced based
on population number, the social-economic development
conditions as well as waste generation trends. At the same
time, the average value of the MCF was estimated considering
the SWDS characteristics, such as managed or unmanaged
SWDS and the deep of the disposed waste layer. By the end
of 1990, the landfill in Tintareni village, Anenii Noi district
became operational and serving Chisinau municipality (de
facto use of this landfill started in 1991), while the GHG
emissions generated by this landfill began in 1992.
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Since 2001, the trends in waste generation per capita are steadily
growing, in Chisinau city this level even exceeded the level
recorded in the early 90’s of the twentieth century. In 1990 year
just 20 per cent of the waste was generated in Chisinau city, while
in the last four or five years the share of Chisinau city represents
about 30 per cent of the total amount of waste disposed in
landfills. It should be mentioned also that statistical information
sometimes does not reflect the real situation regarding the solid
municipal waste management. Thus, for example, the amount

of solid municipal waste disposed in rural areas are not subject
to statistical evidence, as no sanitation services exist there. Also,
although waste processing enterprises operate in the Republic
of Moldova, information on the amount of recycled waste is
not always subjected to a strict statistical evidence. Given the
Republic of Moldova’s intention to align to EU standards, the
waste sector will be essentially restructured. In this context,
the majority of SWDS are to be recover and their number -
drastically reduced.

Table 1-64: Activity Data on the Amount of Solid Waste Disposed on Land and Industrial Waste Disposed on Land in the Republic
of Moldova within 1959-2015

Total MSW DDMS s
MSW+D,_, Total, kt  Inertwaste, kt Without inert W] Unmanaged, Unmanaged, MCEF
kt waste, kt >Sm <Sm
1959 595.26 357.16 103.56 253.60 238.11 0.0 10.0 90.0 23.4
1960 626.59 375.96 109.01 266.95 250.64 0.0 10.0 90.0 23.6
1961 659.57 395.74 114.75 280.99 263.83 0.0 15.0 85.0 23.8
1962 694.29 416.57 120.79 295.79 277.71 0.0 15.0 85.0 24.1
1963 730.83 438.50 127.17 311.33 292.33 0.0 15.0 85.0 24.3
1964 769.29 461.58 133.84 327.74 307.72 0.0 15.0 85.0 24.6
1965 809.78 485.87 140.88 344.99 323.91 0.0 15.0 85.0 24.8
1966 852.40 511.44 148.31 363.13 340.96 0.0 20.0 80.0 25.1
1967 897.26 538.36 156.11 382.25 358.91 0.0 20.0 80.0 254
1968 944.49 566.69 164.31 402.38 377.80 0.0 20.0 80.0 25.7
1969 994.20 596.52 172.90 423.62 397.68 0.0 20.0 80.0 26.1
1970 1046.53 627.92 182.09 445.82 418.61 0.0 20.0 80.0 26.4
1971 1162.81 697.68 202.30 495.38 465.12 0.0 25.0 75.0 27.2
1972 1224.01 734.40 212.98 521.43 489.60 0.0 25.0 75.0 27.6
1973 1288.43 773.06 224.19 548.87 515.37 0.0 25.0 75.0 28.0
1974 1356.24 813.74 235.97 577.77 542.50 0.0 25.0 75.0 28.4
1975 1427.62 856.57 248.44 608.13 571.05 0.0 25.0 75.0 28.9
1976 1502.76 901.66 261.46 640.19 601.10 0.0 30.0 70.0 29.4
1977 1581.85 949.11 275.24 673.87 632.74 0.0 30.0 70.0 29.9
1978 1665.11 999.06 289.73 709.34 666.04 0.0 30.0 70.0 30.4
1979 1752.74 1051.65 306.12 745.52 701.10 0.0 30.0 70.0 31.0
1980 1844.99 1014.75 294.26 720.48 830.25 0.0 35.0 65.0 31.2
1981 1892.30 1040.77 301.80 738.96 851.54 0.0 35.0 65.0 31.5
1982 1940.82 1067.45 309.55 757.91 873.37 0.0 35.0 65.0 31.9
1983 1990.59 1094.82 317.49 777.33 895.76 0.0 35.0 65.0 322
1984 2041.63 1122.89 325.64 797.25 918.73 0.0 35.0 65.0 32.5
1985 2093.98 1163.32 337.36 825.96 930.66 0.0 40.0 60.0 32.9
1986 2236.52 1242.51 360.33 882.18 994.01 0.0 40.0 60.0 33.8
1987 2217.94 1232.19 357.34 874.85 985.75 0.0 40.0 60.0 33.7
1988 2307.89 1282.16 371.83 910.33 1025.73 0.0 45.0 55.0 34.2
1989 2414.81 1341.56 389.04 952.53 1073.25 0.0 45.0 55.0 34.9
1990 2311.52 1359.72 394.31 965.41 951.80 0.0 45.0 55.0 34.6
1991 2204.61 1377.88 399.56 978.32 826.73 0.0 45.0 55.0 34.2
1992 2156.28 1437.52 416.88 1020.65 718.76 16.3 30.0 53.7 34.3
1993 1279.31 719.41 208.63 510.78 559.90 27.2 30.0 42.8 27.9
1994 1161.65 670.52 194.45 476.07 491.14 28.6 30.0 41.4 27.3
1995 1070.97 632.19 183.34 448.85 438.78 31.1 30.0 38.9 26.8
1996 1074.35 651.73 208.42 443.31 422.62 30.0 30.0 40.0 26.9
1997 1003.87 613.00 196.16 416.84 390.87 32.8 30.0 37.2 26.4
1998 1003.69 618.92 198.05 420.87 384.77 32.5 30.0 37.5 26.5
1999 947.81 580.75 220.67 360.08 367.06 32.9 30.0 37.1 26.1
2000 924.55 523.80 199.04 324.76 400.74 31.8 30.0 38.2 25.8
2001 867.26 475.49 213.98 261.52 391.77 31.9 30.0 38.1 254
2002 926.28 522.07 235.22 286.85 404.22 32.0 30.0 38.0 25.8
2003 975.80 548.08 186.35 361.73 427.72 30.6 30.0 39.4 26.1
2004 1041.40 575.44 195.64 379.80 465.96 29.4 30.0 40.6 26.5
2005 1109.58 602.50 162.68 439.83 507.08 28.3 30.0 41.7 26.9
2006 1205.78 653.59 176.47 477.12 552.18 27.2 35.0 37.8 27.5
2007 1529.12 847.37 228.77 618.60 681.74 30.8 35.0 34.2 29.6
2008 1760.41 1003.42 270.92 732.50 756.99 33.8 35.0 31.2 31.1
2009 165191 1114.28 300.86 813.42 537.63 35.8 35.0 29.2 31.2
2010 1531.58 1075.06 290.27 784.80 456.52 39.0 35.0 26.0 30.5
2011 1554.28 1091.58 294.73 796.84 462.70 40.1 35.0 24.9 30.7
2012 1590.83 1117.94 346.55 771.39 472.89 40.0 35.0 25.0 31.0
2013 1726.60 1214.21 376.40 837.81 512.39 37.8 35.0 27.2 31.9
2014 1824.88 1270.13 393.73 876.40 554.75 36.3 35.0 28.7 32.5
2015 1826.90 1270.69 393.92 876.78 556.21 39.1 35.0 25.9 32.5
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CHAPTER 2: NATIONAL GREENHOUSE GASES INVENTORY

2.1. Introduction

2.1.1. Convention, Kyoto Protocol and Party’s
Commitments

The United Nations Framework Convention on Climate
Change (UNFCCC) was adopted on May 9, 1992 at the UN
Conference on Environment and Sustainable Development in
Rio de Janeiro, being regarded as a response of the international
community to the global warming phenomenon caused by air
pollution and the increased concentrations of greenhouse gases.

The ultimate objective of the United Nations Framework
Convention on Climate Change (UNFCCC) is aimed “fo
achieve stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system”. To-date 196 countries are
Parties to the Convention. The Republic of Moldova signed
the UNFCCC on June 12, 1992 and it was ratified by the
Parliament on March 16, 1995.

Article 4, paragraph 1(a) and Article 12, paragraph 1(a) of the
UNEFCCC stipulate that each Party has to make available to
the Conference of the Parties (COP) “a national inventory of
anthropogenic emissions by sources and removals by sinks, of all
greenhouse gases uncontrolled by the Montreal Protocol, to the
extent its capacities permit, using comparable methodologies to
be agreed upon by the Conference of the Parties; also a general
description of steps taken or envisaged by the Party to implement
the Convention; and any other information that the Party considers
relevant to the achievement of the objective of the Convention and
suitable for inclusion in its communication, including, if feasible,
relevant data for calculations of global emission trends”.

The main mechanism for making this information available is
national communications. COP 2 (Geneva, 1996) adopted
the Guidelines on national communications for Non-Annex I
Parties (Decision 10/CP 2). In conformity with the respective
Guidelines, during 1998 to 2000, under the UNDP-GEF
Project “Enabling Activities for the preparation of the First
National Communication under the UNFCCC’, Republic of
Moldova developed its FNC to UNFCCC, submitted to the
COP 6 (Hague, 2000).

The COP 8 (New Delhi, 2002) adopted a new Guideline on
national communications for Non-Annex I Parties (Decision
17/CP 8). In conformity with these Guidelines, during 2005-
2009 period, under the UNEP-GEEF Project “Enabling Activities
for the preparation of the Second National Communication under
the UNFCCC”, Republic of Moldova developed its SNC
under the UNFCCC, within 2010-2013 period - the Third
National Communication (TNC), while from 2014 to 2017,
the Fourth National Communication (4*NC).

With reference to UNFCCC implementation instruments it
should be noted that the COP 3 (Kyoto, 1997) adopted the
Kyoto Protocol'é, representing an instrument setting binding
targets for the Parties under Convention, by committing
industrialized countries and economies in transition (in
total, 37 industrialized countries and the European Union)
included in Annex I to Convention, to reduce total emissions
of direct GHG by at least 5 per cent, against 1990 levels over
the five-year period: January 1, 2008 — December 31, 2012

' The Kyoto Protocol entered into force on February 16,2005, 90 days after its ratification by the Russian Federation
in November 2004, thus covering at least 55 Parties to the Convention, including Annex I countries, which encom-
pass 55 per cent of total carbon dioxide emissions recorded in 1990.
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(the first period of the Protocol commitment). The Republic
of Moldova ratified the Kyoto Protocol on February 13,2003.
As a Non-Annex I Party, the Republic of Moldova had no
commitments to reduce GHG emissions under this Protocol.

According to the Bali Action Plan, adopted at the 13%
Conference of Parties to the UNFCCC (2007), developing
countries agreed for the first time to develop and implement
National Appropriate Mitigation Actions in the context of
sustainable development, supported by technology transfer,
adequate financing and capacity-building actions.

The COP 15 held in Copenhagen in December 2009,
approved and proposed for implementation a policy
statement adopted in support of limiting global warming to no
more than 2°C compared to pre-industrial level, in the context
of equity and sustainable development. This statement,
known as the Copenhagen Accord, reaffirms development
issues in the context of climate change, inclusive through the
implementation of Low Emission Development Strategies.

The Republic of Moldova associated itself to the Copenhagen
Accord on January 2010 and submitted an emissions reduction
target that is specified in Annex II of this Agreement “National
Appropriate Mitigation Actions in Developing Countries”. The
target of mitigation actions for Republic of Moldova under this
Agreementis “to reduce, to not less than 25 per cent compared to the
base year (1990), the total national level of greenhouse gas emissions
by 2020, by implementing economic mechanisms focused on global
climate change mitigation, in accordance with the principles and
provisions of the Convention”. This target is presented without
indicating specific national appropriate mitigation actions,
identified and quantified, and without further clarification
of the necessary support to achieve it. Simultaneously, it is
recognized that achieving this target will require significant
financial, technological and capacity-building support, which
can be provided through the UNFCCC mechanisms.

In the same context, during 2010-2012, it was drawn the Low
Emissions Development Strategy of the Republic of Moldova until
2020, a strategic document that was to allow the country to
adjust its development path towards a low carbon economy
and to achieve a green sustainable development, based on the
socio-economic and development priorities of the country.
Also, LEDS was supposed to support overall objectives,
provide strategic national context for the mitigation efforts, for
which countries would receive international support. LEDS
was developed in accordance with the Republic of Moldova’s
Governance Programme “European Integration: Freedom,
Democracy, Welfare” (2011-2014) and the provisions of
chapter “Climate Change” of the European Union Association
Agreement.

The Strategy contained a set of measures that would reduce
greenhouse gas emissions, quantifying the corresponding
reduction of GHG emissions for each measure, and the
financial requirements for their implementation. The measures
proposed in the prioritized list of NAMAs, an Annex to LEDS,
included national appropriate mitigation actions, as provided
for Non-Annex I Parties to the UNFCCC. LEDS also provided
information on implementation procedures and timeframes,
as well as provisions on monitoring, measurement, reporting
and assessment of the results. The Strategy was drafted by the
Ministry of Environment of the Republic of Moldova, the
process being guided by the Inter-Ministerial Working Group
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on Climate Change with support from the UNDP country
office. This process involved wide consultations with all
parties, represented by ministries, research institutions, donor
organizations, NGOs and civil society. It was anticipated that
LEDS would be approved by the Government by the end of
2013, which did not happen until the end 0f 2016".

The COP 16 held in Cancun in December 2010, adopted
the Cancun Agreements, which encourages developing
countries to prepare Low Emission Development Strategies
for sustainable development and to undertake National
Appropriate Mitigation Actions. The Cancun Agreements
highlights the fact that “stopping climate change requires a
paradigm shift towards building a low-carbon emissions society,
which offers substantial opportunities and ensures continued
economic growth and sustainable development’.

At COP 16 it was also established the periodicity of national
communications for the countries Non-Annex I (Decision
1/CP.16). In line with this, the Non-Annex I Parties should
prepare and submit to the UNFCCC Secretariat National
Communications (NCs) every four years and Biennial Update
Reports (BUR) every two years. The inventory section of the
BUR should consist of a National Inventory Report (NIR) as
a summary or as an update of the information contained in
Decision 17/CP.8, Annex, Chapter III (National Greenhouse
Gas Inventories). The inventory section is expected to present
inadetailed and transparent manner the procedures of national
inventory for anthropogenic GHG emissions by sources or
removals of carbon dioxide through sequestration, including
information on emissions trends, key categories, activity
data, emissions factors, assessment methodologies, quality
assurance and quality control, uncertainties, recalculations
and planned improvements, for each source or sink category
included in the national inventory.

The COP 17 that took place in Durban in 2011 adopted
the UNFCCC biennial update reporting guidelines for Parties
not included in Annex I to the Convention (Decision 2/CP.17
and Annex 3 to this Decision). According to this decision,
developing countries, Non-Annex I Parties, consistent
with their capabilities and the level of support provided
for reporting, were expected to submit their first BUR to
the Secretariat of the UNFCCC by December, 2014. The
Report should be submitted to the Secretariat at every two
years as a stand-alone report or as a summary of the National
Communications, where their reporting years coincides.

The Republic of Moldova initiated the process of preparing
the First Biennial Update Report in July 2014, and managed
to present it to the Secretariat of the UNFCCC on April 5,
2016. The First Biennial Update Report of the RM under the
UNFCCC (2016) was presented to the Secretariat of the
UNFCCC together with two technical annexes: National
Inventory Report: 1990-2013, Greenhouse Gas Sources and
Sinks in the Republic of Moldova (2015) and Report on the
I(\Iatiorial GHG Inventory System in the Republic of Moldova
201S).

Regarding the Non-Annex I Parties, the COP 17 in Durban
approved (Decision 2/CP.17 and Annex IV) the Modalities
and Guidelines for International Consultation and Analysis
(ICA) consisting of two steps: (i) the technical analysis of
BURSs and (ii) a facilitative sharing of views among Parties
on BURs content and the results of technical analysis. The
process aims to enhance the transparency and accountability
of information reported in BURs by Non-Annex I Parties. The

17 <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=369528>.

technical analysis is conducted by a team of technical experts
(TTE) and is initiated within six months of BUR submission
to the Secretariat.

As for the First Biennial Update Report of the RM under the
UNEFECCGC, its technical analysis by the technical expert team
took place between 19 and 23 of September 2016, with the
summary report being published by the Secretariat on the
UNFCCC web page on February 20, 2017". The Facilitative
Sharing of Views (FSV) among Parties on the BURI content
and the results of technical analysis was carried out during the
3rd FSV workshop, organized by the UNFCCC Secretariat on
15" of May 2017 in Bonn, Germany"’.

The COP 18 (Doha, 2012) adopted the Doha Amendment to
the Kyoto Protocol which establishes a second commitment
period (January 1, 2013 - December 31, 2020) for the
Parties included in Annex I to the Kyoto Protocol; adds a
revised list of greenhouse gases to be reported; and a series of
amendments to several articles of the Kyoto Protocol regarding
the first commitment period. By December 21, 2012, the
UN General Secretary, acting as depositary, presented the
Doha Amendment to the Kyoto Protocol to all Parties of the
UNEFCCC, in accordance with provisions of Articles 20 and 21
of the Protocol. Under Doha Amendment, within the second
commitment period, the developed countries should reduce
their greenhouse gas emissions by at least 18 per cent compared
to 1990 levels. By August 9, 2017%, only 80 countries had
ratified the Doha Amendment to the KP, most of which are
Non-Annex I Parties to the UNFCCC and the KP.

AtCOP 19 (Warsaw, 2013), the Partiesagreed to communicate
their intended nationally determined contributions (INDC)
(Decision 1/CP.19), in order to include them in the new
Climate Agreement to be considered and adopted by the COP
21 in 2015, in Paris. The new climate agreement establishes
a new commitment period (1% of January 2021 - 31* of
December 2030) for reducing the GHG emissions. Also,
COP 19 adopted General guidelines for domestic measurement,
reporting and verification of domestically supported nationally
appropriate mitigation actions by developing country Parties
(Decision 21/CP.19). This document provides a solid
foundation for the new Climate Agreement 2018.

At COP 20 (Lima, 2014) the Parties agreed over Lima Call for
Climate Action and were repeatedly invited to communicate
to the Secretariat their intended nationally determined
contributions, in order to facilitate clarity, transparency and
understanding. The INDC may include, as appropriate, inter
alia: (i) quantifiable information on the reference point; (ii)
time frames and/or periods for implementation; gii) scope
and coverage; (iv) planning processes; (v) assumptions and
methodological approaches including those for estimating and
accounting for anthropogenic greenhouse gas emissions and,
as appropriate, removals; and (vi) how the Party considers
that its national circumstances, and how it contributes towards
achieving the objective of the Convention as set out in its
Article 2. According to Lima Call for Climate Action, countries
were invited to communicate their intended nationally
determined contributions by March 31,2018, the deadline for

18 <http://unfccc.int/files/national _reports/non-annex_i_parties/biennial_update_reports/submitted_burs/

application/pdf/mda.pdf>.

' The conclusions of the 3 FSV workshop regarding the BUR1 of the RM under the UNFCCC and the results
of the technical analysis are available on the web page: <http://unfccc.int/files/national _reports/non-anne-
x_i_parties/ica/facilitative_sharing_of_views/application/pdf/20170529_mda_v04.pdf>; RM’s presentation
at the 3" FSV workshop is available on: <http://unfccc.int/files/national _reports/non-annex_i_parties/ica/
facilitative_sharing_of _views/application/pdf/moldova_fsv_workshop_presentation_15.05.2017.pdf>, while
the video recording of the presentation and the interventions from the Parties are available on: <https://www.
youtube.com/playlist?list=PL-m20y1bnLzpmdRpG2pTBzUe OH3qrXIZt>.

» < http://unfccc.int/kyoto_protocol/doha_amendment/items/7362.php>
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the presentation being 1** of October 201S. The request to the
Secretariat was to prepare by 1* of November 2015 a synthesis
report on the aggregate effect of the INDC communicated by
Parties.

The Republic of Moldova was fully committed to the
UNFCCC negotiation process towards adopting at COP 21 a
Protocol, another legal instrument or an agreed outcome with
legal force under the Convention, applicable to all Parties,
in line with keeping global warming below 2°C by 2100
compared to the preindustrial era.

The Paris Agreement was signed by the Prime Minister of the
Republic of Moldova in New York on September 21,2016, and
was subsequently ratified by the Parliament through Law No.
78 from 04.05.2017 for the ratification of the Paris Agreement
(Official Monitor No. 162-170 from 26.05.2017)..

At 25" of September 2015, the Republic of Moldova
communicated its Intended Natlonally Determined
Contribution (INDC)* and the accompanying information
to facilitate clarity, transparency, and understanding, with
reference to decisions 1/CP.19 and 1/CP.20. According to
its INDC, the Republic of Moldova intends to achieve an
economy-wide unconditional target of reducingits greenhouse
gas emissions by 64-67 per cent below its 1990 level in 2030
and to make best efforts to reduce its emissions by 67 per
cent. The reduction commitment expressed above could be
increased up to 78 per cent below 1990 level conditional to, a
global agreement addressing important topics including low-
cost financial resources, technology transfer, and technical
cooperation, accessible to all at a scale commensurate to the
challenge of global climate change. GHG emissions reduction
targets have been set in an emission budget covering the
period from January 1, 2021 to December 31, 2030. The
GHG emission reduction targets set out in the Republic of
Moldova’s INDC were subsequently officially approved at
national level by the Government Decision No. 1470 from
30.12.2016 regarding the approval of the Low Emissions
Development Strategy of the Republic of Moldova by 2030
and the Action Plan for its implementation (Official Monitor
No. 85-91 from 24.03.2017)%.

! <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=370323>

2 <http://www4.unfccc.int/submissions/INDC/Published%20Documents/Republic%200f%20Moldova/1/
INDC_Republic_of Moldova_25.09.2015.pdf>.

# <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=369528>
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2.1.2. Greenhouse Gases

The most important greenhouse gas in atmosphere is water
vapors (H,0), responsible for approximately 2/3 of the total
greenhouse effect. The content of water in atmosphere is not
directly influenced by anthropogenic activities, but rather is
determined by the cycle of water in nature, expressed in a simpler
way, as the difference between evaporation and precipitations.

Carbon dioxide (CO,) hasa30per centshare in the greenhouse
effect, while methane (CH,), nitrous oxide (N,0) and ozone
(0,) taken together account for 3 per cent. “The group of
artificial substances (man-made): chlorofluorocarbons (CFC)
and their substitute, hydrofluorocarbons (HCFC, HFC) and
other substances, as well as perfluorocarbons (PFCs) and
sulphur hexafluoride (SF,) are also attributed to direct GHG.
There are other photochemically active gases, such as carbon
monoxide (CO), nitrogen oxides (NO ) and non-methane
volatile organic compounds (NMVOC) (include substances
such as: propane, butane and ethane), which are not
attributed to direct GHG, but have an indirect contribution
to greenhouse effect. Such gases influence the formation
and destruction of ozone in the atmosphere in the presence
of solar rays (ultraviolet radiation) and are considered to be
ozone precursors in the troposphere.

Though GHG are considered to be natural components
of the air, their presence in atmosphere is strongly affected
by anthropogenic activities. Increased concentrations of
GHG in atmosphere (caused by emissions of anthropogenic
origin) contribute to strengthening of greenhouse effect thus
leading to additional warming of the atmosphere. The GHG
concentration in atmosphere is determined by the difference
between GHG emissions and removals. It has been stated
with certainty that GHG concentration in atmosphere have
increased significantly in comparison with pre-industrial
level. Thus, from 1750 to the end of 2015, the concentration
of CO, increased by circa 42.6 per cent, concentration of CH

- by 154.0 per cent, while N,O concentration — by circa 21.5
per cent24 (Table 2-1). To a great extent these trends can be
attributed to human activities — in particular, to fossil fuels
combustion and continuous deforestation of forest lands.

24

<http://cdiac.ornl.gov/pns/current_ghg html>

Table 2-1: Tropospheric Concentration (in the Northern Hemisphere), Concentration Change Rate and Direct GHG Lifetime in

Atmosphere

Preindustrial tropospheric

Greenhouse Gases

Recent tropospheric con-

GWP (100-yr time Tropospheric Increased radiative

concentration (1850-1900)

centration (end of 2015)

horizon) (IPCC,2013) lifetime (years) forcing?(W/m?)

Concentration in parts per million (ppm)
Carbon dioxide (CO,) | 280 | 399.5 1 | ~100-300 | 1.94
Concentration in parts per billion (ppb)
Methane (CH,) 722 1834 28 124 0.50
Nitrous oxide (N.O) 270 328 265 121 0.20
Tropospheric ozone (O,) 237 337 n.a. hours-days 0.40
Concentration in parts per trillion (ppt)
CFC-11 (CCLF) zet0 232 4660 43 0.060
CFC-12 (CCLF)) Zero 516 10200 100 0.166
CF-113 (CCLCCIF.) zero 72 5820 85 0.022
HCFC-22 (CHCIE,) Zero 233 1760 11.9 0.049
HCFC-141b (CH,CCLF) zero 24 782 92 0.0039
HCFC-142b (CH,CCIF,) zero 2 1980 172 0.0041
Halon 1211 (CBrCIF.) Zero 3.6 1750 16 0.0010
Halon 1301 (CBrCIF,) zero 33 6290 65 0.0010
HFC-134a (CH FCF)) Zero 84 1300 13.4 0.0134
Carbon tetrachloride (CCl,) zero 82 1730 26 0.0140
Sulphur hexafluoride (SF,) zero 8.6 23500 3200 0.0049

* The “radiative forcing” term refers to the amount of any given GHG heat-trapping potential and it is measured in power units (watt) per surface units (m2).

Fourth National Communication of the Republic of Moldova



CHAPTER 2: NATIONAL GREENHOUSE GASES INVENTORY |99

By the end 0f 2015, globally, the amount of annual emissions of
carbon dioxide represented circa 36.2 Gigatons (Gt)*, which
in the past 45 years has increased more than significantly (by
circa S times). The most important sources of carbon dioxide
emissionsare fossil fuel combustion, deforestation and industrial
processes (for example, cement production). The carbon
dioxide lifetime in atmosphere varies between 100 and 300
years. It can be removed from atmosphere through a complex
set of natural sinks mechanisms. Also, it is considered that circa
40 per cent of the emitted carbon dioxide can be absorbed
by oceans. Photosynthesis, in particular in sea vegetation and
plankton is an important, though transitory, mechanism of CO,
emissions removal, because after the perishing of plants, carbon
dioxide is again emitted into the atmosphere.

Concentration of methane in atmosphere is affected in
proportion of circa 60 per cent by anthropogenic activities
such as rice cultivation, animal breeding (enteric fermentation
and manure management), coal, oil and natural gas extraction,
transportation and distribution of natural gases, solid waste
disposal on lands, biomass combustion, etc. The breakdown
of methane in the atmosphere takes place through chemical
reactions (by means of OH radicals). The lifetime of CH, in
atmosphere is circa 12.4 years. The annual accumulation rate
of CH, in atmosphere is about 40 and 60 Mt, from which
approximately 11.5 per cent are generated from anthropogenic
activities (in 2010, the global methane emissions represented
circa 6.885 Mt and it is anticipated that, by 2020, will increase
to 7.904 Mt?).

It has been stated that circa 40 per cent of the atmospheric
N, O is of anthropogenic origin®*, coming from use of synthetic
nitrogen fertilizer, soil cultivation, animal breeding (manure
management), wastewater handling, adipic acid and nitric acid
production, fossil fuels combustion, waste incineration and
biomass burning. The other 60 per cent of the atmospheric N, O
comes from the soil and denitrification of water in anaerobic
conditions. N, O breaks down photochemically in atmosphere.

* <http://edgarjrc.ec.europa.eu/news_docs/jrc-2014-trends-in-global-co2-emissions-2014-report-93171.pdf>
¥ <https:/ /www.globalmethane.org/documents/analysis_fs_en.pdf>
% <https:/ /www.wmo.int/pages/mediacentre/press_releases/pr_1002_enhtml>.

Global annual N, O emissions from anthropogenic activities are

estimated at circa 9Mt*.

PFCs (perfluorocarbones), HFCs (hydrofluorocarbones) and
SE, (sulphur hexafluoride) are GHG of anthropogenic origin.
HFCs are preponderantly used to replace ozone depleting
chemical substances, but it is also emitted in the process of
HCFC-22 production. PECs and SF, are emitted in various
industrial processes, including aluminium and magnesia
production, production of semiconductors, in transmission and
distribution of electric power, etc. All these gases have a long
lifetime in atmosphere and are characterized by a considerable
infrared radiation absorption capacity, so that in the future it
might have a considerable impact on the global warming.

2.1.3. Global Warming Potential

The radiative forcing effect of a gas in the atmosphere is the
reflection of its ability to cause atmospheric warming. Direct
effects occur when the gas itself is a GHG, while indirect
radiative forcing occurs when chemical transformation of the
original gas produces a gas or gases that are GHGs or when a
gas influences the atmospheric lifetimes of other gases.

The concept of “Global Warming Potential” (GWP) has been
developed to allow scientists and policy-makers to compare
the ability of each GHG to trap heat in the atmosphere. By
definition, a GWP is the time-integrated change in radiative
forcing due to the instantaneous release of 1 kg of gas
expressed relative to the radiative forcing from the release of
1 kg of CO.. In other words, GWP is a relative measure of a
warming effect that the emission of a radiative gas (i.e., GHG)
might have on troposphere. The GWP of a GHG takes into
account both the instantaneous radiative forcing due to an
incremental concentration increase in the atmosphere and the
lifetime of these gases in the atmosphere.

This report relates to the GWP for a period of 100 years
recommended by the IPCC in IPCC Fourth Assessment
Report (IPCC, 2007) for use in GHG emissions inventory
under UNFCCC (Table 2-2).

*» <http://edgarjrc.ec.europa.eu/part_N20O.php#loverview>, <http://edgarjrc.ec.europa.eu/ingos/JRC-IN-
GOS-report.pdf>

Table 2-2: GWP for a Period of 100 Years and Direct GHG Atmospheric Lifetimes*

Lifetime, ac-

Chemical formula

cording to ARS
Carbon dioxide CO, 50-200 1 1 1 1
Methane CH, 12.4 21 23 25 28
Nitrous oxide N,O 121 310 296 298 265
Nitrogen trifluoride NF 500 NA 10800 17200 16100
Sulphur hexafluoride SE 3200 23900 22200 22800 23500
Hydrofluorcarbons (HFC)
HFC-23 CHF, 222 11700 12000 14800 12140
HFC-32 CHF 5.2 650 550 675 677
HFC-125 C HF 28.2 2800 3400 3500 3170
HFC-134a C,H.F. (CH FCE) 13.4 1300 1300 1430 1300
HFC-143a CHF (CFCH,) 47.1 3800 4300 4470 4800
HFC-152a C,H4F_(CH.CHF,) LS 140 120 124 138
HFC-227ea CF CHECF 38.9 2900 3500 3220 3350
HFC-236fa CF.CH CF, 242 6300 9400 9810 8060
HFC-245fa CHF,CH,CF, 7.7 NA 950 1030 858
HFC-365mfc CH,CF.CH.CF, 8.7 NA 890 794 804
HFC-43-10mee CF CHFCHECF, CF, 16.1 1300 1500 1640 1650
Perfluorocarbons (PFC)

Perfluoromethane CF, 50000 6500 5700 7390 6630
Perfluoroethane CF 10000 9200 11900 12200 11100
Perfluoropropane C.F 2600 7000 8600 8830 8900
Perfluorobuthane CF, 2600 7000 8600 8860 9200
Perfluoropenthane CF, 4100 7500 8900 9160 8550
Perfluorohexane CF, 3100 7400 9000 9300 7910

Source: SAR - Second Assessment Report (IPCC, 1996), TAR — Third Assessment Report (IPCC, 2001) and AR4 - Fourth Assessment Report (IPCC, 2007) and ARS - Fifth Assessment Report (IPCC, 2013).

¥ < http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2014-Annex-6-Additional-Information.pdf>
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2.1.4. Republic of Moldova’s Relative Contribution
to Global Warming

The Republic of Moldova historic contribution to global
warming is low. In 20185, the country contributed with circa
13.95 Mt CO, equivalent (without LULUCF) and 11.11 Mt
CO, equivalent (with LULUCF), representing less than 0.04
per cent of total global GHG emissions.

Total and net emissions per capita, respectively, were less than
half of the global average (3.5 t CO, equivalent per capita
compared to 6.4 t CO, equivalent per capita, respectively 2.8
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t CO, equivalent per capita compared to 6.8 t CO, equivalent
per capita).

Also, the RM'’s share in global GHG emissions recorded since
1990 is low, under 0.05 per cent (without LULUCF) and less
than 0.04 per cent (with LULUCEF).

For example, within 1990-2015 period, the total national
GHG emissions (without LULUCF) decreased by circa
67.8 per cent (Table 2-3), which is much more than in most
industrialized countries and economies in transition included
in Annex I to Convention (Figure 2-1).

122.0

-80.0 -60.0 -40.0 -20.0 0.0 20.0

40.0 60.0 80.0 100.0 120.0 140.0

Figure 2-1: Total GHG Emissions from the Republic of Moldova (without LULUCF) and Annex | Parties to the Convention in
20153 (% compared to 1990)

3! <http:/ /unfccc.int/resource/docs/2017/sbi/eng/18.pdf >
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Table 2-3: National Direct GHG Emissions in the Republic of Moldova within 1990-2015 periods

SOURCES OF GHG EMISSIONS 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015
CO, equivalent (kt)
1. Energy 34 630.7793 |11 885.4927 | 6787.8110 | 8 681.7347 | 9828.7136 | 9996.1204 | 9 654.5298 | 8 563.2692 | 9344.7215 | 9 504.9423
A. Fuel Combustion (sectoral approach) 33817.9000 | 11223.6852 | 6186.8005 | 7905.1774 | 9247.6161 | 9334.3990 | 9002.3050 | 7941.6657 | 8747.7242| 8936.6798
1. Energy Industries 19398.3484 | 6904.3865 | 3159.3286 | 3233.2579 | 4597.5705 | 4187.9640 | 4197.1458 | 3316.4107 | 4021.5062 | 4147.0729

i'NiinufaCt"r‘ngI“dusme”"dCo"' 22138153 | 4650111| 5379965 | 604.8584| 541.0995| 6014892 | $65.1582| 601.6466| $87.5527| 6682922
struction

3. Transport 4481.7645 | 1522.9456 948.8464 | 1767.9729 | 2053.6866 | 2164.2599 | 1905.5612 | 2015.0035| 2090.2898 | 2202.9754

4. Other Sectors 76084017 | 2212.7842| 15143349 | 2264.0705 | 2031.0012 | 2358.7490 | 2326.6485 | 2004.7593 | 2046.0694 | 1916.0651

S. Other 115.5701 118.5579 26.2941 35.0177 24.2583 21.9369 7.7913 3.8456 2.3060 22742

B. Fugitive Emissions from Fuels 812.8794 661.8075 601.0105 776.5573 581.0975 661.7214 652.2248 621.6035 596.9973 568.2625
1. Solid Fuels NO NO NO NO NO NO NO NO NO NO

2. Oil and Natural Gas 812.8794 661.8075 601.0105 776.5573 581.097S 661.7214 652.2248 621.6035 596.9973 568.2625

C. CO, Transport and Storage NO NO NO NO NO NO NO NO NO NO
2. Industrial Processes and Product Use 1581.0137 453.5222 319.0457 598.5509 604.9577 698.5117 716.3927 770.2877 804.9205 795.0511
A. Mineral Industry 1316.1041 345.1199 240.0428 444.8424 412.7424 491.5026 496.8003 551.5523 5482551 509.6941
B. Chemical Industry NO NO NO NO NO NO NO NO NO NO
C. Metal Industry 28.5023 26.2369 36.2689 41.9358 9.6985 12.8556 12.6973 7.6569 13.7976 17.2258

D. Non-energy Products From Fuels and

233.2089 76.4826 31.3591 68.4829 67.4640 72.7635 76.1943 71.3632 89.3660 86.8119
Solvent Use

E. Electronic Industry NO NO NO NO NO NO NO NO NO NO

F. Product Use as Substitutes for ODS NO 4.5879 10.4630 42.1522 113.4282 119.5378 128.8468 137.5611 151.3701 179.4375

G. Other Product Manufacture and Use 3.1983 1.0950 09118 1.1377 1.6246 1.8522 1.8540 2.1542 2.1317 1.8818

H. Other NA NA NA NA NA NA NA NA NA NA

3. Agriculture 5210.5504 | 3590.5870 | 2500.2063 | 2576.5167 | 2249.7258 | 2204.0293 | 1775.8023 | 2249.0224 | 2487.8723 | 2114.6937

A. Enteric Fermentation 2190.6944 | 1620.6669 | 1085.6884 926.8686 712.6183 671.3756 634.3201 643.8453 681.6116 654.6016

B. Manure Management 16114354 927.3910 549.3742 553.7250 498.5078 457.5476 421.4140 398.1773 435.7130 422.4326

C. Rice Cultivation NO NO NO NO NO NO NO NO NO NO

D. Agricultural Soils 1407.8386 | 1042.4684 864.7040 | 1095.7492 | 1036.8553 | 1071.4308 714.4773 | 1202.8159 | 1360.3419 | 1031.8273

E. Prescribed Burning of Savannas NO NO NO NO NO NO NO NO NO NO

F. Field Burning of Agricultural Residues IE 1E IE 1IE 1E 1IE 1E 1IE 1E IE

G. Liming NO NO NO NO NO NO NO NO NO NO

H. Urea Application 0.5820 0.0607 0.4397 0.1739 1.7443 3.6752 5.5908 4.1840 10.2058 5.8323

L. Other Carbon-containing Fertilizers NO NO NO NO NO NO NO NO NO NO

J. Other NO NO NO NO NO NO NO NO NO NO

4. LULUCF -5819.6508 |-6482.0548 | -6 057.0210 |-4764.3654 |-3230.1116 |-2 644.0178 |-2945.1468 (-2 547.0470 (-2 661.0447 |-2 845.3994

A. Forest Land -2543.3691 | -2025.7634 | -2288.3278 | -2390.3424 | -2489.4639 | -2373.1372 | -2205.9924 | -2053.6776 | -2019.1901 | -2 026.1888

B. Cropland -518.8554 | -1854.5890 | -1214.0578 -415.3529 -333.8237 -333.2723 -406.7558 -390.901S -520.7267 -669.8527

C. Grassland -2850.2941 | -3088.4744 | -2844.3351 | -2240.7618 | -555.7508 | -442.6724 | -426.1414 | -277.4696 | -271.1606 | -306.2291

D. Wetlands -17.4403 NO, NE NO,NE NO, NE NO,NE NO, NE NO, NE NO,NE NO, NE NO,NE

E. Settlements 87.8830 110.8718 102.9755 55.6592 472742 63.2853 12.2684 122684 19.0884 39.3890

F. Other Land 152.4756 392.7422 170.1387 281.6495 131.6759 466.0972 87.3375 87.3375 70.4783 60.8445

G. Harvested Wood Products -130.0504 -16.8419 16.5854 -55.2171 -30.0233 -24.3184 -5.8631 75.3959 60.4660 56.6377

H. Other NO NO NO NO NO NO NO NO NO NO

5. Waste 1977.7062 | 1720.1979 | 1600.6911 | 1557.3015 | 1580.1262 | 1604.4245 | 1601.8279 | 1566.1229 | 1561.9373 | 1538.6611

A. Solid Waste Disposal 1046.7277 | 1209.1845 | 1169.5079 | 1064.2940 | 1137.8702| 1155.0902 | 1143.6432| 1084.7888| 1083.0811 | 1087.1519

B. Biological Treatment of Solid Waste NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE NO, NE NO,NE

C. Incineration and Open Burning of Waste 28.303S 28.3243 28.0229 27.3593 26.9649 27.0530 27.0156 26.9722 26.8791 26.6656

D. Wastewater Treatment and Discharge 902.6749 482.6890 403.1602 465.6482 415.2911 4222813 431.1691 454.3619 451.9772 424.8436

E. Other NO NO NO NO NO NO NO NO NO NO

6. Other NO NO NO NO NO NO NO NO NO NO
Memo Items

International Bunkers 220.5278 42.4672 66.9765 68.4023 83.5573 96.4069 108.7812 131.8213 156.0630 220.6280

Aviation 220.5278 424672 66.9765 68.4023 83.5573 96.4069 108.7812 131.8213 156.0630 220.6280

Navigation NO NO NO NO NO NO NO NO NO NO

Multilateral Operations NO NO NO NO NO NO NO NO NO NO

CO, Emissions from Biomass 229.3072 230.0502 272.3720 307.3920 343.3412 386.2234 404.3122 431.4636 | 1317.1650 | 1439.8048

CO, Captured and Stored NO NO NO NO NO NO NO NO NO NO

:i:lsg-term Storage of C in waste disposal NO NO NO NO NO NO NO NO NO NO

Indirect N,O 583.3295 357.6355 258.6705 305.8731 288.6536 288.6902 219.6508 307.2402 350.5447 278.9598

Indirect CO, 207.3247 65.3743 26.4431 61.1468 60.4006 65.5327 70.0614 65.1517 83.0575 80.0300

Total CO, equivalent (without LULUCF) 43 400.0496 |17 649.7999 |11 207.7541 (13 414.1038 14 263.5234 |14 503.0859 (13 748.5526 |11 434.8817 |14 199.4516 (13 953.3482

Total CO, equivalent (with LULUCEF) 37 580.3987 (11 167.7451 | 5150.7331 | 8 649.7384 |11 033.4118 (11 859.0681 |10 803.4058 | 8 887.8348 |11 538.4069 (11 107.9488

Abbreviations: IE — Included Elsewhere; NE - Not Estimated; NO - Not Occurring.
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2.2. Institutional Arrangements, Process for
Inventory Preparation

2.2.1. Institutional Arrangements for Inventory
Preparation

The Ministry of Agriculture, Regional Development and
Environment (MARDE) of the Republic of Moldova is the
state authority responsible for development and promotion
of policies and strategies addressing agriculture, food
production and food safety, regional and rural development,
use of territory, environment protection, climate change and
natural resources. On behalf of the Government of Republic
of Moldova, MARDE is in charge for implementation of
international environment treaties to which the Republic
of Moldova is a Part (including Rio Conventions). The
representative of the MARDE is also the UNFCCC National
Focal Point.

In view of implementing and accomplishing the UNFCCC
provisions, as well as mechanisms and provisions of Kyoto
Protocol, based on Order No. 21 as of February 11, 2004,
the Climate Change Office (CCO) was established under
the Ministry of Ecology, Constructions and Territory
Development of the Republic of Moldova (reorganized
initially into Ministry of Environment and Natural Resources,
and later into Ministry of Agriculture, Regional Development
and Environment).

The main tasks of the CCO are: providing logistical support
to the Government, central and local public administration
authorities, non-government and academic organizations, in
activities implemented and promoted by the RM under the
UNFCCC and Kyoto Protocol; and implementing climate
change related projects and programs providing for such
activities as: GHG emissions evaluations and national inventory
reports preparation; development and implementation of
GHG emissions mitigation activities; development and
implementation of measures aimed to adapt to climate change;
assessment of the climate change impact on environment and
socio-economic components; cooperation, promotion and
implementation of activities and projects under the Clean
Development Mechanism (CDM) of the Kyoto Protocol;
implementation and facilitation of activities aimed at building
awareness and information among civil society, relevant
experts and decision makers in climate change related issues
etc.

In the above context, it is worth noting that the Climate
Change Office was and remains fully responsible for activities
related to the preparation of National Communications, and
starting with 2014, of the Biennial Update Reports of the
Republic of Moldova under the UNFCCC.

The role of CCO is also specified within the Government
Decision No. 141 dated 24.02.2014 on creating the energy
statistical system. Thus, Chapter 2.1, Paragraph 3(h) notes
that the Climate Change Office is responsible for developing
national inventories of direct (COZ, CH,,N,0,HFC, PFCand
SF,) and indirect greenhouse gases (NO_, CO, NMVOC and
SO,), originated from six sectors: Energy, Industrial Processes
and Products Use, Agriculture, LULUCF and Waste.

Fourth National Communication of the Republic of Moldova
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The National Inventory System (NIS) includes all
institutional and legal arrangements associated with the
national greenhouse gas inventory preparation and reporting
process on the national and international level, National
Inventory Reports, Biennial Update Reports and National
Communications. This process implies preliminary planning
and preparation activities such as for example, defining
specific responsibilities within the inventory preparation
process - such responsibilities are described in section 2.2.2
‘Institutional and Legal Arrangements, while Section 2.3
‘Process for Inventory Preparation’ provides more details
about the inventory preparation process.

2.2.2. Institutional and Legal Arrangements

Within the MARDE, the Climate Change Office (CCO) is
totally responsible for the activities related to preparation of
National Communications (NCs), Biennial Update Reports
(BURs), National Inventory Reports (NIRs) and National
GHG Emission Inventory Reports. Figure 2-2 reveals the
responsibilities and arrangements for the National Inventory
System (NIS) of the RM.

Within the CCO the National Inventory Team (NIT) is
responsible for estimating emissions by source categories
and removals by categories of sinks, Key Categories Analysis
(KCA), Quality Assurance (QA) and Quality Control (QC)
procedures, uncertainties assessment, documentation,
reporting and archiving of data related to GHG inventory,
BURSs and NCs preparation process.

Below is a brief description of functional responsibilities of
the participants in the process:

« The Coordinator / Compiler of the National GHG
Inventory is responsible for the inventory preparation
process coordination, including supervision of estimating
emissions by individual categories of sources and removals
by individual categories of sinks, KCA, uncertainty
analysis interpretation, QA&QC activities coordination,
documentation and archiving the data used in the inventory
preparation process, synthesis of sectoral reports - serving
as basis for the NIR compilation, respectively Chapter 2
“GHG National Inventory” from the BURs and NCs;

« The national experts (hired on a contract basis) are
responsible for estimating emissions by individual
categories of sources and removals by individual
categories of sinks at sectoral level (Sector 1 “Energy’,
Sector 2 “Industrial Processes and Product Use”, Sector 3
“Agriculture”, Sector 4 “LULUCF” and Sector S “Waste”);
national experts are responsible for the activity data
(AD) collection, application of decision trees in terms of
selecting suitable assessment methods and EFs, estimating
emission uncertainties by individual categories of sources,
as well as for taking correction measures as a response to
QA&QC activities.

The AD needed for developing the national GHG inventories
are available in the Statistical Yearbooks (SY), Energy
Balances (EBs) sectoral statistic publications, as well as in the
on-line database of the National Bureau of Statistics (NBS) of
the Republic of Moldova.
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Main data providers:

National Bureau of Statistics of the RM
(<http://www.statistica.md/>)

Periodical publications (Statistic Yearbooks, Energy
Balances, other sectoral publications), and activity data
regarding: fuel consumption; industrial production;
solvents use; livestock and poultry; agricultural
production; solid waste disposal sites, etc.

Ministry of Economy and Infrastructure
(<http://www.mec.gov.md>)

Information regarding amount of fuel used to ensure
operation of road, railway, navigation and asphalt
production

Ministry of Economy ot the ATULBD
(http://www. r.org/gosudarst y istika/
informacziya)

Periodical publications (Statistic Yearbooks, statistical
publications) and activity data regarding: industrial
production; livestock and poultry; agricultural production;
fuel consumption in agriculture and residential sector;
electricity and heat production etc.

P

Civil Aeronautical Authority (<http://www.caa.md/>)
Provide data on the number of flights by types of aircraft
and amount of fuels used

State Enterprise ‘Moldavian Railways’
(<http://www.railway.md/ru/>)

Provide data on fuel consumption in railways sector as
well as on the existing rolling stock

Customs Service (<http://www.customs.gov.md/>)
Provide statistics on import/export operations in the RM

State Ecological Inspectorate (<http://inseco.gov.md/>)
Provide data on illegal fellings, stubble fields burning,
wastewater treatment, landfills for solid waste storage etc.

Agency “Moldsilva” (<http://www.moldsilva.gov.md/>)
Provide forestry related statistics

Agency for Geology and Mineral Resources
Provide data on limestone and dolomite extracted for
being used in the national economy, inclusive for
production of cement, glass, iron and steel, etc.

Ozone Office (<http://ozon.md/>)
Provide data regarding consumption of F-gases

Industrial Enterprises:
Steel Manufacturing Plants; Cement, Glass and Bricks
Manufacturing Plants; Sugar Plants; Wine, Beer and

Spirits Manufacturing Plants, etc.

Moldovagaz J.S.C. (<http://www.moldovagaz.md/>)
Provide data on internal consumption of natural and

liquefied gases and amount of natural gas transiting the
territory of the Republic of Moldova

Power Plants and Energy Distribution Companies
(SA “Termoelectrica” (CHP-1, CHP-2 and SA ,TERMOCOM),
CHP-North, ].S.C. “Red Union Fenosa” SA, SE “Moldelectrica’,
SA ,Red-North”, SA “Red North-West”) Provide data on fuel

consumption, energy production and the amount of F-gases used|

Municipal Enterprise “Regia Autosalubritate”
(<http://www.chisinau.md/pageview.php?l=ro&idc=473>)
Provide data on amount of MSW deposited at landfills in
Chisinau municipalit

Conference of Parties

United Nations Framework Convention on Climate Change

Ministry of Agriculture, Regional
Development and Environment

UNFCCC and Kyoto Protocol Focal Point

Climate Change Office

Full responsibility for compilation of the:
« National Communications;

« Biennal Update Reports;

« National Inventory Reports;

« National Greenhouse Gas Inventories

QA & QC activities

Are endured through the support provided by relevant

experts representing:

« Institute of Energy of the Academy of Sciences of Moldova —
Energy Sector;

« Technical University of Moldova - Industrial Processes and
Product Use Sector;

« Independent consultants — Agriculture Sector;

« Forest Research and Management Institute - LULUCF Sector;

« Independent consultants — Waste Sector.

Figure 2-2: Institutional arrangements under the National Inventory System of the Republic Moldova

For the period until 1992, the information is available for the
whole territory of the Republic of the Moldova, while since
1993 only for the right bank of Dniester (without Transnistria,
further referred as Administrative Territorial Units on the
Left Bank of Dniester). The statistical data for the left bank
of Dniester are collected by the Statistical Yearbooks of the
ATULBD and the State Statistical Service beside the Ministry
of Economy of the ATULBD.

Additional statistical data (unpublished data) may be provided
at request, in conformity with provisions of the Law No. 412
as of 09.12.2004 on “Official Statistics”, Article 9 (2), item a)
and b), according to which “the official statistics authorities must
disseminate statistical data to users in the amount, manner and
terms specified in the statistical works programme’, as well as to
“to ensure access of all users to non-confidential statistic on equal
conditions in terms of amount and terms of dissemination”.

Fourth National Communication of the Republic of Moldova
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Based on the provisions of the Law on Access to Information,
adopted by the Decision of the Parliament No. 982-XIV as
of 11.05.2000, other relevant activity data is collected from
various partner institutions:

o from Ministry of Economy and Infrastructure (has
recently taken over the responsibilities of the former
Ministry of Transport and Road Infrastructure,
respectively, the Ministry of Information Technology and
Communications): information on the amount of fuel
used to ensure operation of road, railway, naval transport;
on the amount of asphalt produced and used in the
country; information on transport units registered, their
type, ages of fleet and/or production year;

« from State Enterprise “Moldavian Railways”: information
of fuel used for rail transport, as well as on the rolling stock
used by the enterprise;

« from Civil Aeronautical Authority: information on the
amount of fuels used in air transportation (civil and
international aviation) and the number of flights by type
of aircrafts;

« from the Ministry of Defense: information on the amount
of fuels used for military transportation;

« from the Ministry of Health, Labor and Social Protection:
information on the use of medicines which contains
aerosols (specifically on HFCs), as well as on use of N,O
for anesthesia purposes;

« from Agency “Moldsilva”: information on forestry related
statistics;

o from Land Relations and Cadaster Agency: information
on land use by categories type;

o from Customs Service: statistics on import/export
operations in the Republic of Moldova;

« from State Ecological Inspectorate: information on illegal

felling and stubble fields burning;

o from Agency for Geology and Mineral Resources:
information on limestone and dolomite extraction and
use;

« from Ozone Office by the MARDE: information on
import/export of freons in bulk and type of freons
used in the imported refrigeration and air-conditioning
equipment;

o from “IPROCOM” Institute: information on the
characteristics of landfills for solid waste storage on the
territory of the RM;

o from Municipal Enterprise “Regia Autosalubritate”:
information on landfill storage of solid household waste
generated in Chisinau municipality;

« from “Moldovagaz” J.S.C.: information on the amount of
natural gas transited through the territory of the Republic
of Moldova, on the consumption of natural gas in the
national economy, as well as on technical losses;

« from Power Plants (“TERMOELECTRICA” S.A. in
Chisinau [CHP-1 S.A., CHP-2 S.A. and “TERMOCOM”
S.A.], CHP-North S.A. in Balti: information on the
amount of fuel used for electricity and heat production;
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o from enterprises specialized in transportation and
distribution of electricity (S.O.E. “Moldelectrica’, 1.C.S.
“RED UNION FENOSA” ].S.C, “Red-North” ].S.C., “Red
North-West” J.S.C.) — information on the amount of PFCs
and SF used in electrical equipment;

« from a range of industrial enterprises representing mainly
the manufacture of non-metallic mineral products
(“Lafarge Cement (Moldova)”J.S.C., “Macon”].S.C., Glass
Factory No. 1 in Chisinau, “Glass-Container” Company in
Chisinau, etc.) — information on industrial output, amount
of mineral resources used, amount of fuel used.

It should be mentioned that the Article 1 of the Law on
Access to Information regulates the relationships between
information providers and individual / legal entity in the
process of ensuring and implementing the constitutional
right of access to information; principles, conditions, ways
and manner of accomplishing access to official data owned by
information providers; aspects of access to and protection of
personal information within the scope of access to such data;
rights of data solicitants, including petitioners of personal
data; obligations of information providers in the process of
ensuring access to official information; ways to protect the
right to access to information.

Article 4 (1) stipulates that “anyone, under this law’s
conditions, has the right to look for, receive and make public
official information”

According to Article 6 (1), “official information are deemed
to be all information owned and available to information
providers, developed, selected, processed, consolidated and /
or adopted by authorities or official persons or made available
to them by other legal entities” This Article is a review of
information bearing documents as stipulated by the provisions
of this law. Article 7 refers to cases of limited access to official
information. Rights of data solicitants are reflected in Article
10, while Article 11 refers to the obligations of information
provider. According to Article 13 (1), ways of access to
information are the following: hearing of information which
can be provided verbally; document review on the premises
of the institution; issuing a copy of the requested document
or information; issuing a copy of the document, information
translated into a different language than the language of the
original, for an additional charge; sending by mail (including
e-mail) of a copy of the document, information, a copy of the
translated document, information into a different language,
at the solicitant’s request, for a charge. Article 13(2) stipulate
that extracts from registers, documents, information, as per
solicitant’s request, can be made available to the solicitant in a
reasonable and acceptable to the solicitant form.

Article 16 of the Law refers to the requirements that have to be
met to ensure access to information: the requested information
or documents shall be made available to the solicitant from
the moment it becomes available for issuing, but not later
than 15 working days from the date the application for access
to information is registered; the leadership of the public
institution may extend the term of providing the information,
or document by S working days if: (1) the request refers to
a very big volume of information requiring their selection;
(2) additional consultations are needed to satisfy the request.
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The solicitant will be informed about any extension of the
information delivery term and about the reasons for such
extension S days prior to the expiry of the initial term. The
Law also refers to cases when access to information is denied,
to payments for official information provision, to modalities of
protecting the right for access to information and prosecution
in court of information providers’ actions. Also, a series of laws
contain provisions pertaining to wide public to environment
protection related information. So, Article 29 (3) of the Law
on Natural Resources, adopted by the Parliament Decision
No. 1102-XIII as of 06.02.1997, stipulates that ,Government,
local public administration authorities, state bodies assigned with
natural resources management and environment protection, as well
as businesses, shall make public valid and accessible information
regarding natural resources use and environment protection
activities”. Article 23 of the Forestry Code, adopted by the
Parliament Decision No. 887 as of 21.06.1996, stipulates that
“citizens and NGOs are entitled to receive information from
the state forestry authorities and environment protection
bodies about forestry and hunting resources, planned
and accomplished conservation measures and use of such
resources”. The Regulation regarding trading and regulated
use of halogenated hydrocarbons that deplete the ozone layer,
approved by the Law No. 852-XV as of 14.02.2002, stipulates
the procedure of presenting by the MoEN of information
regarding production, import, export, trading and use
(recycled and reclaimed quantities of controlled substances)
of halogenated hydrocarbons that deplete the ozone layer,
regulated by Montreal Protocol.

2.3. Process for Inventory Preparation

The Climate Change Office of the MARDE adopted a
centralized approach to the process of preparing the national
inventory comprising the NIR and standard estimation
and reporting tables (Annex 1). The National Inventory
preparation process is outlined in Figure 2-3.

The Coordinator of the National GHG Inventoryisresponsible
for compiling the estimations and ensuring consistency and
quality of the inventory by producing the NIR and Chapters 2
“National GHG Inventory” from the Biennial Update Reports
and the National Communications. Estimation of emissions
by individual source categories and removals by individual
sink categories is the responsibility of national experts who
have more competences about individual features of source/
sink categories.

The national experts, under direct guidance of the Coordinator
of the National GHG Inventory, decide, by applying decision
trees, on employing the best estimation methodology, and
collect AD needed for emissions estimation. For most source
and sink categories methodologies used in the previous
inventory cycle are applied. It is needed to collect new AD
for a more recent period under review or for the entire period
under review if historical AD were amended or recalculated.
If a new source/sink category was to be assessed, or a higher
Tier methodology had to be used, then the Coordinator of
the National GHG Inventory with the national experts would
decide on which assessment methodology to use, collect most
reasonable AD and EFs, calculate GHG emissions, assess

uncertainties, ensured implementation of verification, QA/
QC procedures acting on behalf of research and academic
institutions, ministries and subordinated institutions, central
administrative authorities and/or private sector.

National experts produced explanatory texts for the research
on estimation of emissions by individual source categories
and removals by individual sink categories, as well as provided
the bibliography used.

The Coordinator of the National GHG Inventory is
responsible for collecting and reviewing these materials, used
in drafting the NIR sectoral chapters (Chapter 3 “Energy’,
Chapter 4 “Industrial Processes and Product Use”, Chapter
S “Agriculture”, Chapter 6 “LULUCF”, Chapter 7 “Waste”).
The Coordinator of the National GHG Inventory is also
responsible for drafting other chapters (Executive Summary,
Chapter 1 “Introduction”, Chapter 2 “Trends in National
GHG Emissions”, Chapter 8 “Recalculations”, “Bibliography”
and “Annexes”), as well as for checking the correctness of
the key category analysis, compatible with the 2006 IPCC
Guidelines.

The NIR is produced in compliance with the general structure
of the National Inventory Reports (NRI), as was established
in the Decision 24/CP.19. In addition to NIR, the common
reporting tables are filled-in.

The Coordinator of the National GHG Inventory has the
task to monitor the process of producing the Sectoral and
Summary Reporting Tables, to ensure the consistency of
results. The national experts accomplished the uncertainties
analysis, as well as verification and QA/QC activities, in close
cooperation with the Coordinator of the National GHG
Inventory.

The first QA/QC Plan was produced in 2006 within the
UNDP-GEF Regional Project “Capacity Building for
Improving the Quality of the National GHG Inventories (Central
Europe and CIS region)”, and complied with the 2006 IPCC
Guidelines requirements. Subsequently, it was periodically
updated during the national GHG inventory processes.

During the peer reviews, the draft version of the NIR is sent
to a group of independent experts (who did not previously
participate in the national inventory preparation). The purpose
of the inventory peer reviews is to receive from relevant
experts in the areas of major interest comments on quality of
the work done, in particular on relevance of methodological
approaches, EFs and AD used. The received comments are
reviewed and estimations and explanatory notes to them are
corrected. Following the final review, after the incorporation
of comments received in the process of peer reviews, the
Climate Change Office prepares the MS Word final version of
the National Inventory Report, which is then sent for approval
to the MARDE. When the Report is approved, the final
version is electronically processed, printed and published.

Once published, the National Inventory Report, the Biennial
Update Reports and/or the National Communications are
submitted by the MARDE to the COP, in conformity with
international commitments of the RM under the UNFCCC.

Fourth National Communication of the Republic of Moldova
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2.4. Methodological Issues

2.4.1. Methodologies, Emissions Factors and Data
Sources

The national inventory is structured to match the reporting
requirement of the UNFCCC and is divided into five main
sectors: (1) Energy, (2) Industrial Processes and Product Use,
(3) Agriculture, (4) Land Use, Land-Use Change and Forestry
and (S) Waste. Each of these sectors is further subdivided,
within the inventory, by source categories (Table 2-4).

Emissions of direct (CO2, CH4, N20, HFCs, PFCs and
SF6) (no NF3 emissions have been registered in the Republic
of Moldova so far) greenhouse gases were estimated based
on methodologies contained in the 2006 IPCC Guidelines,
while the indirect emissions (NOx, CO, NMVOC and SO2)
were estimated based on methodologies according to the
Revised 1996 IPCC Guidelines for National Greenhouse
Gas Inventories (IPCC, 1997), respectively according to the
EEA/EMEP Air Pollutant Emission Inventory Guidebook
(November 2016).

Generally,a GHG inventory can be defined as a “comprehensive
account of anthropogenic sources of emissions and removals by
sinks and associated data from source and sink categories within
the inventory area over a specified time frame”.

It can be prepared “top-down”, “bottom-up”, or using a
combination approach. The Republic of Moldova’s national
inventory is prepared using a “top-down” approach, providing
estimates of GHG emissions at a national level. Ideally,
a GHG inventory should be developed by using direct
measurements of emissions and removals from individual
categories of sources or sinks in the country, considering the
methodological approach “bottom-up”.

The national inventory team is continuously working to improve
accuracy, completeness and transparency of its inventory.
Comprehensive bottom-up inventory is neither practicable
nor possible at the present time, although for some sectors,
estimates are derived from individual source specific data.

To the extent possible, AD used in this report are based on
officially published data: national (Statistical Yearbooks of
the RM, respectively of the ATULBD (Transnistria), Energy
Balances etc.) and international statistical publications
(International Statistic Yearbook of Iron and Steel, UN FAO
on-line database), publications of academic, research and
development institutions (Institute of Pedology, Agrochemistry
and Soil Protection “Nicolae Dimo” of the ASM, Institute
of Ecology and Geography of the ASM, Institute of Power
Engineering of the ASM, Forest Research and Management
Institute, etc.), AD provided by ministries and subordinated
institutions (Ministry of Economyand Infrastructure; MARDE;
Ministry of Defense; Ministry of Health, Labor and Social
Protection; Civil Aeronautical Authority of the Republic of
Moldova; Customs Service; SEI, SHS, Agency for Geology and
Mineral Resources, Ozone Office) and central administrative
authorities (National Bureau of Statistics, Agency for Land
Relations and Cadaster, Agency “Moldsilva”), data obtained
from enterprises and businesses associations (State Enterprise
“Moldavian Railways”, “Moldovagaz” J.S.C., “Lafarge Cement
(Moldova)” J.S.C., “Macon” J.S.C., “Glass Plant No.1” J.S.C,,
“Glass Container Company” J.S.C., M.E. “Cristal-Flor” J.S.C,,
etc.), legislation acts (National Complex Program of Enhancing
Soil Fertility in 2001-2020, approved by the Government Decree
No. 591 as of 20.06.2000; Complex Program for Reclamation of
Degraded Lands and Enhancing Soils Fertility. Part I Reclamation
of degraded lands, approved by the Government Decree No.
636 as of 26.05.2003 and Complex Program for Reclamation of
Degraded Lands and Enhancing Soils Fertility, Part II Enhancing
Soils Fertility, approved by the Government Decree No. 841 as
0f 26.07.2004 etc.).

2.4.2. Key Categories

According to 2006 IPCC Guidance, it is good practice to
identify key categories, asithelps prioritize efforts and improve
the overall quality of the national inventory. A “key category”
is defined as a “source or sink category, that is prioritized
within the national inventory system because its estimate has
a significant influence on a country’s total inventory of direct
greenhouse gases in terms of the absolute level of emissions,
the trend in emissions, or both”

Table 2-4: Summary of Methods and Emission Factors Used for Inventory Preparation Process in the Republic of Moldova

Categories by sources and sinks

1. Energy
A. Fuel Combustion T1 D,CS T1 D T1 D
1. Energy Industries T1 D, CS T1 D T1 D
é;,ﬁi:;:;(:;rmg Industries and T1 D,CS T1 D T1 D
3. Transport T1 D, CS T1 D T1 D
4. Other Sectors T1 D, CS T1 D T1 D
S. Other T1 D, CS T1 D T1 D
B. Fugitive Emissions from Fuels T1 D, CS T1 D T1 D
1. Solid Fuels NO NO NO NO NO NO
2. Oil and Natural Gas T1 D, CS T1 D T1 D
C. CO, Transport and Storage NO NO
2. Industrial Processes and Product Use
A. Mineral Industry T2,T1 | D,CS NA NA NA NA
B. Chemical Industry NO NO NO NO NO NO
C. Metal Industry T2 CS,D NO NO NO NO
D. Non-energy Products From Fuels and T2, T1 D NA NA NO NO
Solvent Use
E. Electronic Industry NA NA NA NA NA NA NA NA NO NO NO NO
F. Product Use as Substitutes for ODS NA NA NA NA NA NA T2, T1 | CS,D NA NA NA NA
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G. Other Product Manufacture and Use T2, T1 D NA NA T1 D NA NA T1 D T1 D
H. Other NA NA NA NA NA NA NA NA NA NA NA NA
3. Agriculture
A. Enteric Fermentation T2,T1 | D,CS NA NA
B. Manure Management T2,T1 | D,CS | T2,T1 | D,CS
C. Rice Cultivation NO NO NA NA
D. Agricultural Soils NA NA T1,T3 | D,CS
E. Prescribed Burning of Savannas NO NO NA NA
F. Field Burning of Agricultural Residues 1E 1E 1E 1IE
G. Liming NO NO NA NA NA NA
H. Urea Application T1 D NA NA NA NA
L. Other Carbon-containing Fertilizers NO NO NA NA NA NA
J. Other NO NO NO NO NO NO
4. LULUCF
A. Forest Land T%ffz’ D, CS T1 T1
B. Cropland T2,T1 | D,CS T1 D T1
C. Grassland T2 CS NE NE NE NE
D. Wetlands T2, T1 D, CS NE NE NE NE
E. Settlements T2,T1 | D,CS NE NE T1 D
F. Other Land T2, T1 D, CS NE NE NE NE
G. Harvested Wood Products T1 D NA NA NA NA
H. Other NO NO NO NO NO NO
5. Waste
A. Solid Waste Disposal NA NA T3 D, CS NA NA
B. Biological Treatment of Solid Waste NA NA NO NO NO NO
VC\;i?:meratlon and Open Burning of T1 D T1 D T1
D. Wastewater Treatment and Discharge NA NA T1 D, CS T1
E. Other NO NO NO NO NO NO
6. Other NO NO NO NO NO NO
Memo Items
International Bunkers T2,T1 | D,CS T1 D T1 D
Multilateral Operations NO NO NO NO NO NO
CO, Emissions from Biomass T1 D, CS 1E 1E 1IE 1IE
CO, Captured and Stored NO NO NA NA NA NA

Abbreviations: T1 — Tier 1 Method; T2 — Tier 2 Method; C — EMEP/EEA; CS — Country Specific; D — Default; IE — Included Elsewhere; NA — Not Applicable; NE — Not Estimates; NO — Not Occurring.

Table 2-5, respectively Annex 1, presents the key categories
for the Republic of Moldova’s National GHG Inventory, 1990-
2015, without LULUCEF - based on the Tier 1 methodological
approach, 16 key categories by level (L) and 16 key categories
by trend (T); based on a Tier 2 approach — 14 key categories
by level (L) and 12 key categories by trend (T); with
LULUCEF - based on the Tier 1 methodological approach -
20 key categories by level (L) and 16 key categories by trend
(T); based on a Tier 2 approach — 19 key categories by level
(L) and 14 key categories by trend (T).

Following the recommendations set in the 2006 IPCC
Guidelines, the inventory was first disaggregated by source
categories which further were used to identify key categories.

Source and sink categories were defined in conformity with
the following guidelines:

(1) emissions/ removals from individual source/sink
categories identified according to standard classifica-
tion, were expressed CO, equivalent units, estimated
by using the GWP;

(2) a category should be identified for each gas emitted
by the sources and sinks, since the methods, emission
factors, and related uncertainties differ for each gas;

(3) source and sink categories that use the same emission
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factors based on common assumptions were aggre-
gated before analysis.

Key categories were identified from two perspectives:

(1) the first analysis the emission contribution that each
category makes to the national total; and

(2) the second perspective analysis the trend of emission
contributions from each category to identify where
the greatest absolute changes (either increases or re-
ductions) have taken place over a given time.

The per cent contributions to both levels (L), and trends (T),
in emissions are calculated and sorted from greatest to least (see
details in Annex 1). When a Tier 1 approach was used, a 95 per
cumulative contribution threshold has been used in this analysis
to define an upper boundary for the key category identification,
respectively when a Tier 2 approach was used (considering
AD and EFs uncertainties used to estimate GHG emissions
for individual source/sink categories) , a 90 per cumulative
contribution threshold has been used in this analysis to define
an upper boundary for the key category identification.

The Key Category Analysis was carried out using the Key
Category Calculation Tool developed by the United States
Environment Protection Agency (US EPA v2.5).
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Table 2-5: Summary Overview of the Republic of Moldova’s Key Categories for 1990-2015, Based on a Tier 1 and Tier 2 Approaches

IPCC

Key Categories
classification 4 8

Without LULUCF

With LULUCF
T1 T2 T1 T2

L T L L L
1A1 Energy Industries CO X X X X X X X X
1A2 Manufacturing Industries and Construction CO X X X X X
1A3b Road Transportation CO X X X X X X X X
1A3c Railways CO, X X X
1A4 Other Sectors CO, X X X X X X X
1A4 Other Sectors CH, X X X X
1B2 Fugitive Emissions from Oil and Natural Gas CH, X X X X X X X X
2A1 Cement Production CO, X X X X
2A2 Lime Production CO, X
2F1 Product Uses as Substitutes for ODS — Refrigeration and Air Conditioning HEC X X
2F2 Product Uses as Substitutes for ODS — Foam Blowing HFC X X X X X
3A Enteric Fermentation CH, X X X X X
3B Manure Management CH, X X X X X X
3B1-4 Direct N,O Emissions from Manure Management N,O X X X X
3BS Indirect N,O Emissions from Manure Management N,O X X X
3Da Direct N,O Emissions from Managed Soils N,O X X X X X X X X
3Db Indirect N,O Emissions from Managed Soils N,0 X X X X X X X X
4A1 Forest Land Remaining Forest Land CO, X X X X
4A2 Land Converted to Forest Land CO, X X X X
4B1 Cropland Remaining Cropland CO X X X X
4B2 Land Converted to Cropland CO X X X X
4C2 Land Converted to Grassland CO, X X X X
4G Harvested Wood Products CO, X X
SA Solid Waste Disposal CH, X X X X X X X X
SD Wastewater Treatment and Discharge CH, X X X X X X X X

Abbreviations: L — Level Assessment; T — Trend Assessment; T1 — Tier 1; T2 — Tier 2.

2.4.3. Quality Assurance and Quality Control

Following the recommendations from the 2006 IPCC
Guidelines, national inventories have to be transparent, well
documented, consistent, complete, comparable, assessed for
uncertainties, subject to verification and QA/QC.

The 2006 IPCC Guidelines defines the QA/QC terms as
follows:

« Quality Control (QC) is a system of routine technical
activities to measure and control the quality of the
inventory as it is being developed. A basic QC system
should provide routine and consistent checks to ensure
data integrity, correctness, and completeness; identify and
address errors and omissions; and document and archive
inventory material and record all QC activities.

+ Quality Assurance (QA) comprises a planned system of
review procedures conducted by personnel not directly
involved in the inventory compilation and development
process.

As a part of continuous efforts to develop a transparent
and reliable inventory, the Republic of Moldova developed
a “Quality Assurance and Quality Control Plan” The key
attributes of the “Quality Assurance and Quality Control
Plan” include detailed specific procedures (see Figure 2-4) and
standard verification and quality control forms and checklists
(Annex 4 of the NIR), by using Tier 1 (general procedures)
and Tier 2 (source-specific procedures), that serve to
standardize the process of implementing quality assurance
and quality control activities meant to ensure the quality of
the national inventory; peer review carried out by experts
not directly involved in the national inventory development

process; data quality check including by comparing the sets
of data obtained from different sources; inventory planning
and coordination at an inter-institutional level; as well as the
continuous documentation and archiving of all materials used
in inventory preparation process.

It is well known that inventory development implies huge
amounts of information that has to be gathered, handled
and stored. The process sustainability is ensured through a
good management and archiving of materials used along the
inventory process.

In the Republic of Moldova, the National Inventory Team
has a sufficiently transparent documentation allowing to fully
reproducing the GHG emissions estimates. A standard system
for documenting and archiving numeric and qualitative
information, in compliance with the 2006 IPCC Guidelines
recommendations was used. The activity data sources were
documented by inserting references to these into the inventory
document text. Estimation methods & emission factors
sources and their selection justification are documented in the
corresponding chapters of the NIR.

Recalculations made are documented and argued both
in sectoral Chapters (3-7), as well as in the Chapter 8
“Recalculations and Improvements” of the NIR.

Individual source and sink categories related documentation
include: (1) list of personnel responsible for estimates and
individual responsibilities as per Terms of Reference; (2)
reference sources for the activity data used; (3); justification
of emission factors estimation methods selection; (4) samples
of GHG emissions estimation process (in Excel format); (5)
uncertainties analysis results by individual source and sink
categories; (6) annexes; (7) references.
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Figure 2-4: The Role of QA/QC Activities in the Inventory Preparing Process.

Materials used in the inventory development process were
archived both electronically and on hard copies. As the entity
responsible for the national inventory development, the
Climate Change Office holds all documentation used for its
compilation.

Summing up, one can assert that transparency and credibility
of a national inventory are ensured through: (1) the ability
to demonstrate, through appropriate documentation,
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transparency of inventory development process; (2) further
improvements of the inventory process and its basic products;
and (3) ensuring that the inventory process employed
consistent approaches allowing to obtain comparable results
for all source and sink categories.

It is obvious that in comparison with the previous inventory
cycles, by continuous integration of QA/QC activities, the
Republic of Moldova ensures a better quality inventory.
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2.4.4. Recalculations

The national inventory team revised and recalculated GHG
emissions and CO, removals for each calendar year covered
by the inventory for the period from 1990 through 2013,
a component part of the BURI of the Republic of Moldova
under the UNFCCC (2016). These activities were carried out
during the on-going process of improving the quality of the
National GHG Inventory (including, by taking into account
the updated activity data, new methodological approaches
available in the 2006 IPCC Guidelines [the complete
transition to this Guidelines has been achieved in the current
inventory cycle], emission factors used, and identified errors
correcting actions).

Under the current inventory cycle, improvements were made
in all sectors (move to higher tier methodologies, revision of
previously used methodological approaches and emission
factors, activity data etc.), entailing the need to make
recalculations of national GHG emissions for the time period
from 1990 through 2013, reflected in the First Biennial Update
Report of the Republic of Moldova under the UNFCCC
(Chapter 2 ,National GHG Inventory”).

In comparison with the results reported under the BURI, the
changes made during the development of the current inventory,
resulted in insignificant increased values of total direct GHG
emissions in 1991 and 1994-2012, respectively revealed a
decreasing trend in 1990, 1992-1993 and 2013 (Table 2-6).

Table 2-6: Recalculations of Total Direct GHG Emissions included into the BUR1 of the Republic of Moldova under the UNFCCC,

Mt CO, equivalent

1990 1991 1992 1993 1994 1995 1996 1997
BURI1 43.4188 38.7474 28.7545 23.2180 20.9914 17.4240 17.2640 16.0256
NC4 43.4000 38.9878 28.3850 22.9386 21.2027 17.6498 17.7123 16.3028
Difference, % -0.04 0.6 -1.3 -1.2 1.0 1.3 2.6 1.7
1998 1999 2000 2001 2002 2003 2004 2005
BURI1 14.0442 11.7718 10.7307 11.4210 11.1419 11.6173 12.3044 12.7530
NC4 14.4061 12.1228 11.2078 11.9762 11.8020 12.2221 12.9717 13.4141
Difference, % 2.6 3.0 4.4 4.9 5.9 5.2 5.4 5.2
2006 2007 2008 2009 2010 2011 2012 2013
BURI1 11.9433 11.6586 13.0587 13.1368 13.9394 14.1417 13.3642 12.8363
NC4 12.5625 12.2087 13.4685 13.4743 14.2635 14.5031 13.7486 11.4349
Difference, % 5.2 4.7 3.1 2.6 2.3 2.6 29 -10.9

Abbreviations: NC4 - Fourth National Communication; BUR1 - First Biennial Update Report.

With reference to the net direct GHG emissions included
into the BUR1 of the RM under the UNFCCC, changes
made in the development of the current inventory, resulted in
decreased emissions between 1991 and 2013, varying from a

minimum of 0.8 per cent in 2012 to a maximum of 44.8 per
centin 2008; with the exception of 1990, when an insignificant
increase of net direct GHG emissions was recorded (by 0.1
per cent) (Table 2-7).

Table 2-7: Recalculations of the Total Net Direct GHG Emissions included into the BUR of the Republic of Moldova under the

UNFCCC, Mt CO, equivalent

1990 1991 1992 1993 1994 1995 1996 1997
BURI1 37.5322 33.4510 24.3701 21.7173 18.8274 16.3946 16.0973 15.8886
NC4 37.5804 31.4104 21.3336 15.8020 14.8571 11.1677 11.4861 10.2141
Difference, % 0.1 -6.1 -12.5 -27.2 -21.1 -31.9 -28.6 -35.7
1998 1999 2000 2001 2002 2003 2004 2005
BURI1 13.3216 10.6370 9.3385 10.6710 10.6092 10.0626 12.2012 12.3776
NC4 8.2647 6.0108 5.1507 6.1833 6.9351 7.2948 9.0870 8.6497
Difference, % -38.0 -43.5 -44.8 -42.1 -34.6 -27.5 -25.5 -30.1
2006 2007 2008 2009 2010 2011 2012 2013
BURI1 11.3042 8.5926 12.9992 11.8519 13.2823 13.7120 10.8939 12.7387
NC4 7.5270 7.1845 8.9809 9.6222 11.0334 11.8591 10.8034 8.8878
Difference, % -33.4 -16.4 -30.9 -18.8 -16.9 -13.5 -0.8 -30.2

Abbreviations: NC4 — Fourth National Communication; BURI - First Biennial Update Report.

2.4.5. Uncertainty Assessment

Uncertainty estimates are an essential element of a complete
and transparent emissions inventory. Uncertainty information
is not intended to challenge the validity of inventory estimates,
but to help prioritize efforts to improve the accuracy of future
inventories and guide future decisions on methodological
choice.

While the Republic of Moldova’s National Inventory Team
calculates the emission estimates with the highest possible
accuracy, uncertainties are associated to a varying degree with
the development of emission estimates for any inventory.

Some of current estimates, such as those for CO_ emissions
from fossil fuels combustion or from cement proéuction are
considered to have minimal uncertainty associated with them.

For some other categories of emissions, however, alack of data,
the use of emission factors used by default or an incomplete
understanding of how emissions are generated increases the
uncertainty surrounding the estimates presented.

Additional research in the following areas could help reduce
uncertainty in the Republic of Moldova’s Inventory:

Incorporating excluded emission sources. Quantitative
estimates for some of the sources and sinks of GHG emissions
are not available at this time (for example, GHG emissions from
source category SB “Biological Treatment of Solid Waste”).

Improving the accuracy of emission factors. Further research
is needed in some cases to improve the accuracy of emission
factors used to calculate emissions from a variety of sources
(for example, the accuracy of current emission factors
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applied to CH, fugitive emissions from oil and natural gas,
emissions of CO, from solvents and other products, indirect
N,O emissions from waste management and indirect N,O
emissions from agricultural soils etc., is highly uncertain etc.).

Collecting more detailed activity data. Although methodologies
for estimating emissions for some sources exist, problems arise
in obtaining activity data at a level of detail in which aggregate
emission factor can be applied, in particular the ability to
estimate emissions of F-gases (HFC, PFC, SF, and NF 3) within
Sector 2 “Industrial Processes and Product Use”

The overall inventory uncertainty was estimated using a
Tier 1 methodological approach. An estimate of the overall
quantitative uncertainty (+8.45 per cent level uncertainty
and, respectively +2.37 per cent trend uncertainty) are shown
in Table 2-8, as well as in the Annex S of the NIR.

Table 2-8: Estimated Overall National Inventory Quantitative
Uncertainty

Co, CH, N,O Total
Level Uncertainty +8.06 +21.86 +29.31 +8.45
Trend Uncertainty +1.97 +10.44 +10.74 +2.37

Emissions evaluated under the RM’s National GHG Inventory
reflect currentbest estimates; in some cases, however, estimates
are based on approximate methodologies, assumptions, and
incomplete data. As new information become available in the
future, the RM’s inventory team will continue to improve,
revise and recalculate its GHG emission estimates.

Mt CO, equivalent

m Total emissions

Total removals

NATIONAL GREENHOUSE GASES INVENTORY

2.4.5. Completeness Assessment

Republic of Moldova’s National GHG Inventory is, mostly, a
complete inventory of the following direct GHG - CO,, CH,,
N,O, HFC, PFC and SF.,.

The national inventory includes also the indirect GHGs such
as: CO, NOx, NMVOC and SO,.

Despite the effort to cover all existent sources and sinks, the
inventory still has some gaps, most being determined by lack
of activity data needed to estimate certain emissions and
removals, such as:

« emissions of HFCs from source categories 2F3 “Fire
Protection’, 2FS “Solvents” and 2F6 “Other Applications”;

« CH, emissions from source category SB “Biological
Treatment of Solid Waste”.

As part of the inventory improvement plan, during the
future inventory activities, the inventory team will continue
the efforts to identify new and relevant data for the GHG
emissions/removals assessment.

2.5. Reporting Greenhouse Gas Emissions
2.5.1. Summary of Direct GHG Emission Trends

Between 1990 and 2015, the total direct greenhouse gas
emissions dynamic expressed in CO, equivalent, revealed
a decreasing trend in the Republic of Moldova, reducing by
circa 67.8 per cent: from 43.40 Mt CO, equivalent in 1990 to
13.95 Mt CO, equivalent in 2015 (Figure 2-5).

2 3 4 5 2006 7 8 2009 2010 2011 2012 2013 2014 2015

Net emissions

Figure 2-5: Greenhouse Gas Emission and Removals Trends in the RM within 1990-2015 time series

The most significant direct GHG emissions reductions have
been registered under the following source categories: 4G
“Harvested Wood Products” (-143.6 per cent), 1AS “Other”
(-98.0 per cent), 4C “Grassland” (-89.3 per cent), 1A1 “Energy
Industry” (-78.6 per cent), 1A4 “Other Sectors” (-74.8
per cent), 3B “Manure Management” (-73.8 per cent), 3A
“Enteric Fermentation” (-70.1 per cent) 1A2 “Manufacturing
Industries and Construction” (-69.8 per cent), 2D “Non-
energy Products from Fuels and Solvent Use” (-62.8 per
cent), 2A “Mineral Industry” (-61.3 per cent), 4F “Other
Land” (-60.1 per cent), 4E “Settlements” (-55.2 per cent), SD
“Wastewater Treatment and Discharge” (-52.9 per cent) and
1A3 “Transport” (-50.8 per cent).

Between 2014 and 2015, total direct GHG emissions
decreased in the Republic of Moldova by circa 1.7 per cent.
At the same time, emissions from certain source categories
increased, in particular from: 4E “Settlements” (+106.4 per
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cent), 2C “Metal Industry” (+24.8 per cent), 2F “Product
Uses as Substitutes for ODS” (+18.5 per cent), 1A2
“Manufacturing Industries and Construction” (+13.7 per
cent), 1A3 “Transport” (+5.4 per cent) and 1A1 “Energy
Industry” (+3.1 per cent). Also, removals from certain
categories increased as well: 4B “Cropland” (+28.6 per cent)
and 4C “Grassland” (+12.9 per cent).

2.5.2. Emission Trends by Gas

Within 1990 to 201S periods, the total CO, emissions
(without LULUCF) decreased by circa 73.1 per cent (from
34.8952 Mt in 1990 to 9.3956 Mt in 2015). CH, and N,O
emissions decreased by circa 49.8 per cent (from 5.7036 Mt
CO, equivalent in 1990 t0 2.8627 Mt CO, equivalent in 2015),
respectively by 45.9 per cent (from 2.8013 Mt CO, equivalent
in 1990 to 1.5145 Mt CO, equivalent in 2015) (Table 2-9).
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Table 2-9: Direct GHG Emissions in the Republic of Moldova within 1990-2015, Mt CO, equivalent

1990 1991 1992 1993 1994 1995 1996 1997 1998
CO, (without LULUCF) 34.8952 31.0359 213191 16.0959 14.9803 11.5887 11.7678 10.7194 9.1852
CO, (with LULUCF) 29.0128 23.3966 14.2115 8.8982 8.5721 5.0373 S5.4717 4.5634 2.9740
CH, (without LULUCF) 5.7036 5.2873 4.8574 4.5944 4.4237 4.1673 4.0936 3.7181 3.5328
CH, (with LULUCF) 5.7063 5.2897 4.8596 4.5974 4.4254 4.1695 4.0952 3.7208 3.5352
N,O (without LULUCF) 2.8013 2.6646 2.2085 2.2483 1.7987 1.8892 1.8457 1.8593 1.6807
N,O (with LULUCF) 2.8614 2.7241 2.2625 2.3064 1.8597 1.9563 1.9140 1.9239 1.7480
HFCs NO NO NO NO NO 0.0046 0.0052 0.0060 0.0075
PECs NO NO NO NO NO NO NO NO NO
SF, NO NO NO NO NO NO NO NO NO
Total (without LULUCF) 43.4000 38.9878 28.3850 22.9386 21.2027 17.6498 17.7123 16.3028 14.4061
Total (with LULUCF) 37.5804 31.4104 21.3336 15.8020 14.8571 11.1677 11.4861 10.2141 8.2647

1999 2000 2001 2002 2003 2004 2005 2006 2007
CO, (without LULUCF) 7.2033 6.4504 7.059S 6.7827 7.4863 8.0163 8.3850 7.7398 8.1264
CO, (with LULUCF) 1.0176 0.3199 1.1837 1.8325 2.4732 4.0463 3.5447 2.6378 3.0328
CH, (without LULUCF) 3.3915 3.3209 3.3225 3.3681 3.2940 3.2622 3.3030 3.1688 2.9971
CH, (with LULUCF) 3.3939 3.3219 3.3237 3.3684 3.2940 3.2624 3.3032 3.1691 2.9988
N,O (without LULUCF) 1.5195 1.4260 1.5813 1.6343 1.4182 1.6621 1.6839 1.5989 1.0149
N,O (with LULUCF) 1.5906 1.4985 1.6631 1.7173 1.5039 1.7472 1.7596 1.6651 1.0826
HECs 0.0086 0.0105 0.0129 0.0169 0.0237 0.0311 0.0422 0.0547 0.0698
PFCs NO NO NO NO NO NO NO 0.0000 0.0000
SE, NO NO NO NO 0.0000 0.0000 0.0001 0.0003 0.0004
Total (without LULUCF) 12.1228 11.2078 11.9762 11.8020 12.2221 12.9717 13.4141 12.5625 12.2087
Total (with LULUCF) 6.0108 5.1507 6.1833 6.9351 7.2948 9.0870 8.6497 7.5270 7.184S

2008 2009 2010 2011 2012 2013 2014 2015 %
CO, (without LULUCF) 8.7930 9.0898 9.6570 9.8288 9.5065 8.4882 9.2609 9.3956 -73.1
CO, (with LULUCF) 4.2377 5.1696 6.3596 7.1157 6.4892 5.8716 6.5376 6.4910 -77.6
CH, (without LULUCF) 2.9837 2.8913 29134 2.9767 2.928S 2.8710 2.9367 2.8627 -49.8
CH, (with LULUCF) 2.9844 2.8917 2.9136 2.9769 2.9298 2.8719 2.9368 2.8634 -49.8
N,O (without LULUCF) 1.6066 1.3994 1.5789 1.5772 1.1839 1.6509 1.8494 1.5145 -45.9
N,O (with LULUCF) 1.6735 1.4671 1.6461 1.6461 1.2548 1.7196 19115 1.5730 -45.0
HFCs 0.0847 0.0932 0.1134 0.1195 0.1288 0.1376 0.1514 0.1794 NA
PFCs 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 NA
SE, 0.000S 0.0006 0.0007 0.0007 0.0008 0.0010 0.0011 0.0011 NA
Total (without LULUCF) 13.4685 13.4743 14.2635 14.5031 13.7486 11.4349 14.1995 13.9533 -67.8
Total (with LULUCF) 8.9809 9.6222 11.0334 11.8591 10.8034 8.8878 11.5384 11.1079 -70.4

Abbreviations: NA - Not Applicable; NO - Not Occurring

Halocarbons emissions (HFCs, PFCs) and sulphurhexafluoride
(SF,) emissions have been recorded beginning with 1995,
considered as a starting year for monitoring F-gases (HFCs,
PECs and SF,). Evolution of these emissions denotes a steady
trend towards increase in the last years, though their share in the

total national emissions structure is insignificant for now.

1990

N,0
6.6%

CO, continues to be the most important source of total
national direct greenhouse gas emissions in the Republic
of Moldova. Figure 2-6 reveals the variation of direct GHG
emissions share by gas in the structure of total national
emissions in 1990 and 2015.

2015
PFCs
HFCs  .0003% SF6
1.3% 0.008%
N,0
11.3%

CH

4

20.5%

66.9%

Figure 2-6: Direct GHGs share in the structure of total GHG emissions in the Republic of Moldova in 1990 and 2015 years
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In 2015, the source categories having the biggest share in the
total dioxide of carbon emissions in the Republic of Moldova
were: 1A1 “Energy Industries” (4.1412 Mt or 44.1 per cent
of the total), 1A3 “Transport” (2.1581 Mt or 23.0 per cent of
the total), 4A “Forest Land” (-2.0273 Mt or -21.6 per cent of

the total), 1A4 “Other Sectors” (1.7902 Mt or 19.1 per cent
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NATIONAL GREENHOUSE GASES INVENTORY

of the total), 4B “Cropland” (-0.7274 Mt or -7.7 per cent of
the total), 1A2 “Manufacturing Industries and Constructions”
(0.6656 Mt or 7.1 per cent of the total), 2A “Mineral Industry”
(0.5097 Mt or 5.4 per cent of the total) and 4C “Grassland”
(-0.3062 Mt or -3.3 per cent of the total) (Figure 2-7).
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Figure 2-7: Source Categories of CO, in the Republic of Moldova in 2015

In 2015, the source categories having the biggest share in
the total methane emissions in the Republic of Moldova
were: SA “Solid Waste Disposal” (1.0872 Mt CO, equivalent
or 38.0 per cent of the total), 3A “Enteric Fermentation”
(0.6546 Mt CO, equivalent or 22.9 per cent of the total), 1B2
“Fugitive Emissions from Oil and Natural Gas” (0.5666 Mt

1A5 0 0.0000
4B 0 0.0000
4A 0 0.0007

1A2 0 0.0010

1A1 000018
s5c @ 0.0083

1A3 @ 0.0099

3p (D 0.0704

CO, equivalent or 19.8 per cent of the total), SD “Wastewater
Treatment and Discharge” (0.3542 Mt CO, equivalent or
12.4 per cent of the total), 1A4 “Other Sectors” (0.1089 Mt
CO, equivalent or 3.8 per cent of the total) and 3B “Manure
Management” (0.0704 Mt CO, equivalent or 2.5 per cent of
the total) (Figure 2-8).
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Figure 2-8: Source Categories of CH, in the Republic of Moldova in 2015

In 2015, the source categories having the biggest share in the
total nitrous oxide emissions in the Republic of Moldova were:
3D “Agricultural Soils” (1.0318 Mt CO, equivalent or 68.1
per cent of the total), 3B “Manure Management” (0.3521 Mt
CO, equivalent or 23.2 per cent of the total), SD “Wastewater
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Treatment and Discharge” (0.0707 Mt CO, equivalent or 4.7
per cent of the total), 4B “Cropland” (0.0575 Mt CO, equivalent
or 3.8 per cent), 1A3 “Transport” (0.0350 Mt CO, equivalent
or 2.3 per cent of the total) and 1A4 “Other Sectors” (0.0169
Mt CO, equivalent or 1.1 per cent of the total) (Figure 2-9).
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Figure 2-9: Source Categories of N,O in the Republic of Moldova in 2015

2.5.3. Emission Trends by Sources

Emissions estimates were grouped into five large categories:
(1) “Energy”, (2) “Industrial Processes and Product Use”, (3)
“Agriculture”, (4) “Land Use, Land-Use Change and Forestry”
(LULUCEF) and (S) “Waste” Interpretation of GHG emissions
inventory results under LULUCEF Sector is somewhat different
from other sectors: positive figures indicate that this sector is

a net source of emissions, while negative figures state that the
sector is a net sink of CO, removals.

Within 1990-201S periods, total GHG emissions in the
Republic of Moldova tended to decrease, thus emissions
under Energy Sector decreased by circa 72.6 per cent,
Industrial Processes and Product Use — by circa 49.7 per cent,
Agriculture — by 59.4 per cent, LULUCF - by 51.1 per cent,
while from Waste Sector — by 22.2 per cent (Table 2-10).

Table 2-10: Direct Greenhouse Gas Emissions in the Republic of Moldova by Sector within 1990-2015, Mt CO, equivalent

1990 1991 1992 1993 1994 1995 1996 1997 1998
1. Energy 34.6308 30.7803 21.3699 16.1330 15.1511 11.8855 12.1887 10.9476 9.4270
2. Industrial Processes and Product Use 1.5810 1.4026 0.8144 0.7331 0.5529 0.4535 0.4129 0.4550 0.3809
3. Agriculture 5.2106 4.8569 4.3977 42227 3.7517 3.5906 3.4009 3.1810 2.9467
4. LULUCF -5.8197 -7.5773 -7.0514 -7.1366 -6.3455 -6.4821 -6.2262 -6.0886 -6.1414
S. Waste 1.9777 1.9479 1.8030 1.8497 1.7471 1.7202 1.7098 1.7191 1.6514
1999 2000 2001 2002 2003 2004 2005 2006 2007
1. Energy 7.4725 6.7878 7.3880 7.1323 7.8500 8.3637 8.6817 7.8533 8.0245
2. Industrial Processes and Product Use 0.3452 0.3190 0.3243 0.3770 0.4119 0.4897 0.5986 0.7092 0.9713
3. Agriculture 2.6892 2.5002 2.6728 2.7425 2.4246 2.5921 2.5765 2.4631 1.6847
4. LULUCF -6.1121 -6.0570 -5.7928 -4.8670 -4.9273 -3.8846 -4.7644 -5.0355 -5.0242
S. Waste 1.6159 1.6007 1.5911 1.5503 1.5356 1.5262 1.5573 1.5369 1.5282
2008 2009 2010 2011 2012 2013 2014 2015 %
1. Energy 8.6140 9.3023 9.8287 9.9961 9.6545 8.5633 9.3447 9.5049 -72.6
2. Industrial Processes and Product Use 1.0639 0.5601 0.6050 0.6985 0.7164 0.7703 0.8049 0.7951 -49.7
3. Agriculture 2.2384 2.0703 2.2497 2.2040 1.7758 2.2490 2.4879 2.1147 -59.4
4. LULUCF -4.4876 -3.8521 -3.2301 -2.6440 -2.9451 -2.5470 -2.6610 -2.8454 -51.1
S. Waste 1.5522 1.5417 1.5801 1.6044 1.6018 1.5661 1.5619 1.5387 -22.2
Energy Sector is the most important source of total national ~ Energy Sector

direct GHG emissions, its share varying over the time series
from 1990 through 2015 from 79.8 per cent and 68.1 per cent.
Other relevant sources are represented by Agriculture, Waste
and IPPU Sectors (Figure 2-10). During the entire period
under review, the LULUCEF Sector represented a net source of
carbon removals. With the decrease of national direct GHG
emissions, the importance of this sector in the structure of net
GHG emissions at the national level increased significantly: in
1990 - the removals represented only circa 13.4 per cent of the
total national GHG emissions, while in 2015 it represented
already circa 20.4 per cent of the total.

Energy-related activities are by far the largest source of
GHG emissions in the Republic of Moldova. The Energy
Sector includes emissions of all GHGs from fuel combustion
(stationary and mobile combustion) for the primary purpose
of delivering energy (94 per cent of total emissions per sector
in 2015), as well as fugitive releases defined as intentional
or unintentional releases of GHGs from the production,
processing, transmission, storage, and delivery of fossil oil and
natural gas (6 per cent of total emissions per sector in 2015)
(Figure 2-11, Table 2-11).
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Figure 2-10: Sectoral Breakdown of the Republic of Moldova’s total GHG Emissions in 1990 and 2015

30

Mt CO, equivalent

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

"lLA =B
Figure 2-11: GHG Emissions from Energy Sector in the Republic of Moldova within 1990-2015 periods
Overall, these emissions accounted, in 2015 circa 68.1 per of ~ decreased by circa 72.6 per cent: from 34.6308 Mt CO,
total Republic of Moldova's direct GHG emissions. Between  equivalent in 1990 to 9.5049 Mt CO, equivalent in 2015.
1990 and 2018, total GHG emissions from Energy Sector
Table 2-11: GHG Emissions from Energy Sector within 1990-2015 periods, Mt CO, equivalent
1990 1995 2000 2005 2010 2011 2012 2013 2014 201§

1. Energy 34.6308 | 11.8855| 6.7878 | 8.6817| 9.8287| 9.9961| 9.6545| 8.5633| 9.3447| 9.5049
1A. Fuel Combustion 33.8179 | 11.2237| 6.1868| 7.9052| 9.2476| 9.3344| 9.0023| 7.9417| 8.7477| 8.9367
1A.1. Energy Industries 19.3983 6.9044 3.1593 3.2333 4.5976 4.1880 4.1971 3.3164 4.0215 4.1471
1A.2. Manufacturing Industries and Construction 22138 0.4650 0.5380 0.6049 0.5411 0.6015 0.5652 0.6016 0.5876 0.6683
1A.3. Transport 4.4818 1.5229 0.9488 1.7680 2.0537 2.1643 1.9056 2.0150 2.0903 2.2030
1A.4. Other Sectors 7.6084 22128 1.5143 2.2641 2.0310 2.3587 2.3266 2.0048 2.0461 19161
1A.5. Other 0.1156 0.1186 0.0263 0.0350 0.0243 0.0219 0.0078 0.0038 0.0023 0.0023
1B. Fugitive Emissions from Fuels 0.8129 0.6618 0.6010 0.7766 0.5811 0.6617 0.6522 0.6216 0.5970 0.5683
1B.1. Solid Fuels NO NO NO NO NO NO NO NO NO NO
1B.2. Oil and Natural Gas 0.8129 0.6618 0.6010 0.7766 0.5811 0.6617 0.6522 0.6216 0.5970 0.5683
1C. CO, Transport and Storage NO NO NO NO NO NO NO NO NO NO

Abbreviations: NO - Not Occurring.

The 1A1 “Energy Industries” contribute more than any Industrial Processes and Product Use Sector
other category to the Republic of Moldova’s emissions under
Energy Sector, accounting for circa 43.6 per cent of the total
per sector in 2015 (56.0 per cent in 1990). Other relevant
categories are rep resented by 1A3 "Transport accounting . tor accounted for circa 5.7 per cent of the total national
for circa 23.2 per cent of the total per sector '(12.9 percentin  ~pro Ll (3.6 per cent in 1990). During 1990-2015
1990), 1A4 “Other Sectors., accounting for cirea 20.2 per c?nt time periods, total sectoral GHG emissions decreased by
of the total (22.0 per cent in 1990) and 1A2 “Manufacturing circa 49.7 per cent: from 1.5810 Mt CO, equivalent in 1990
Industries and Construction” accounting for circa 7.0 per cent t60.7951 Mt CO. equivalent in 2015 (Fizure 2-13)
of the total (6.4 per cent in 1990) (Figure 2-12). ’ 244 & ’

The IPPU Sector represents an important GHG emission
source in the Republic of Moldova that includes emissions
generated by non-energy industrial activities. In 2015, this
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Figure 2-12: Energy Sector Greenhouse Gas Sources in the Republic of Moldova in 1990 and 2015
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Figure 2-13: Total GHG Emissions from IPPU in the Republic of Moldova within 1990-2015 periods

Between 2008 and 2009, the respective emissions decreased
by 47.4 per cent as a consequence of the global and regional
economic crises that significantly affected the industrial
sector in the Republic of Moldova. Subsequently, in 2010-
2014 years, direct sectoral GHG emissions tended to increase

slowly, in particular due to the increase in cement, lime,
glass, steel production, as well as due to the increased use of
halocarbons. Between 2014 and 2015, total GHG emissions
from this sector decreased by 1.2 per cent (Table 2-12).

Table 2-12: Direct GHG Emissions from IPPU within 1990-2015, Mt CO, equivalent

Source Category 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015
2. Industrial Processes and Product Use 1.5810 0.4535 0.3190 0.5986 0.6050 0.6985 0.7164 0.7703 0.8049 0.7951
A. Mineral Industry 1.3161 0.3451 0.2400 0.4448 0.4127 0.4915 0.4968 0.5516 0.5483 0.5097
B. Chemical Industry NO NO NO NO NO NO NO NO NO NO
C. Metal Industry 0.0285 0.0262 0.0363 0.0419 0.0097 0.0129 0.0127 0.0077 0.0138 0.0172
?(;fj:;’;“s:rgy Products from Fuels and 02332 00765| 0.0314| 00685| 0.0675| 00728 00762 00714| 0.0894| 0.0868
E. Electronic Industry NO NO NO NO NO NO NO NO NO NO
F. Product Uses as Substitutes for ODS NO NO NO NO 0.1134 0.1195 0.1288 0.1376 0.1514 0.1794
G. Other Product Manufacture and Use 0.0032 0.0011 0.0009 0.0011 0.0016 0.0019 0.0019 0.0022 0.0021 0.0019
H. Other NA NA NA NA NA NA NA NA NA NA

Abbreviations: NA — Not Applicable; NO - Not Occurring

The most important source of emission in this sector is
represented by 2A1 “Cement Production’, with a share of circa
55.8 per cent of the total sectoral emissions in 2015 (61.5 per
cent in 1990). Other relevant sources in 2015 were represented
by 2F2 “Foam Blowing Agents” with a share of 12.8 per cent of
the total, 2D3 “Solvent Use” - 10.0 per cent of the total (12.9 per
centin 1990), 2F1 “Refrigeration and Air Conditioning” - circa
9.7 per cent of the total, 2A3 “Glass Production” - 3.5 per cent
of the total (1.6 per cent in 1990), 2A2 “Lime Production” - 2.7
per cent of the total (14.7 per centin 1990),2C1 ,Iron and Steel
Production” - 2.2 per cent of the total (1.8 per centin 1990) and

2A4 “Other Process Uses of Carbonates” - 2.1 per cent of the
total (5.5 per cent in 1990) (Figure 2-14).

Agriculture Sector

The Agriculture Sector represents an important source
of direct GHG emissions in the Republic of Moldova:
CH, emissions, in particular from “Enteric fermentation”
(category 3A) and “Manure management” (category 3B);
N,O emissions from “Manure management” (category 3B)
and “Agricultural soils” (category 3D), respectively CO,
emissions from “Urea application” (category 3H). In the
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Republic of Moldova there are no registered emissions from
3C “Rice cultivation”, 3E “Prescribed burning of savannas’,
3G “Liming”, 3I “Other carbon-containing fertilizers” and
3] “Other”, as for the emissions from 3F “Field burning of
agricultural residues”, these are monitored in the LULUCF
Sector, under the category 4B “Cropland”.

In 2015, Agriculture Sector accounted for circa 15.2 per cent
of the total national direct GHG emissions (12.0 per cent
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Figure 2-14: Breakdown of IPPU’s GHG Emissions by Category in the RM in 1990 and 2015

in 1990). Between 1990 and 2015 total GHG emissions
originated from this sector decreased by circa 59.4 per cent:
from 5.2106 Mt CO, equivalent in 1990 to 2.1147 Mt CO,
equivalent in 2015 (Table 2-13), in particular, due to a sharp
drop in such indicators as: domestic livestock and poultry
population, amounts of synthetic nitrogen and organic
fertilizers applied to soils, amounts of agricultural crop
residues returned to soils, carbon losses from mineral soils
and changes of tillage practices.

Table 2-13: Direct GHG Emissions from Agriculture Sector within 1990-2015, Mt CO, equivalent

Source Categories 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015
3. Agriculture 5.2106 3.5906 2.5002 2.5765 2.2497 2.2040 1.7758 2.2490 | 2.4879 | 2.1147
A. Enteric fermentation 2.1907 1.6207 1.0857 0.9269 0.7126 0.6714 0.6343 0.6438 | 0.6816| 0.6546
B. Manure management 1.6114 0.9274 0.5494 0.5537 0.4985 0.4575 0.4214 0.3982| 0.4357| 0.4224
C. Rice cultivation NO NO NO NO NO NO NO NO NO NO
D. Agricultural soils 1.4078 1.0425 0.8647 1.0957 1.0369 1.0714 0.7145 1.2028 | 1.3603| 1.0318
E. Prescribed burning of savannas NO NO NO NO NO NO NO NO NO NO
F. Field burning of agricultural residues 1IE 1E 1IE 1IE 1IE IE 1IE 1IE 1E 1E
G. Liming NO NO NO NO NO NO NO NO NO NO
H. Urea application 0.0006 0.0001 0.0004 0.0002 0.0017 0.0037 0.0056 0.0042| 0.0102| 0.0058
I. Other carbon-containing fertilizers NO NO NO NO NO NO NO NO NO NO
J. Other NO NO NO NO NO NO NO NO NO NO

Abbreviations: IE — Included Elsewhere; NO — Not Occurring.

Between 2014 and 2015, direct GHG emissions from
Agriculture Sector decreased by circa 15.0 per cent (Figure
55
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2-15), in particular as a result of the decreasing use of synthetic
nitrogen fertilizers and the decrease of livestock population.
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Figure 2-15: Total Direct GHG Emissions from Agriculture Sector in the RM within 1990-2015 periods

Fourth National Communication of the Republic of Moldova



CHAPTER 2: NATIONAL GREENHOUSE GASES INVENTORY |119

In 2018, the largest source of emission was 3D “Agricultural
Soils”, accounting for circa 48.8 per cent of the total per
sector (27.0 per cent in 1990). Other relevant sources are
represented by 3A “Enteric Fermentation” accounting for 31.0

3H 1990
0
3D 0.0%

27.0%

per cent of the total (42.0 per cent in 1990) and 3B “Manure
Management” accounting for circa 20.0 per cent of the total
(30.9 per cent in 1990). The share of 3H “Urea Application”
category is insignificant at the sectoral level (Figure 2-16).

3H

0.3% 2015

3A
31.0%

Figure 2-16: Breakdown of Agriculture GHG Emissions by Category in the RM in 1990 and 2015

Land Use, Land-Use Change and Forestry Sector

Between 1990 and 2015, the LULUCF Sector represented
a sink of net carbon removals. Within the respective period,

net CO, removals registered a decreasing trend, reducing by
circa S1.1 per cent, from -5.8197 Mt CO, equivalent recorded
in 1990 to -2.8454 Mt CO, equivalent in 2015 (Table 2-14,
Figure 2-17).

Table 2-14: Emissions and Removals in LULUCF Sector within 1990-2015 periods, Mt CO, equivalent

Source Category 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015

4. LULUCF -5.8197 | -6.4821| -6.0570| -4.7644| -3.2301| -2.6440| -2.9451| -2.5470| -2.6610| -2.8454
A. Forest Land 2.5434 2.0258 22883 -2.3903 24895 23731 22060 2.0537 2.0192 2.0262
B. Cropland -0.5189 -1.8546 12141 -0.4154 -0.3338 -0.3333 -0.4068 -0.3909 -0.5207 -0.6699
C. Grassland 28503 -3.0885 2.8443 22408 -0.5558 -0.4427 04261 02775 02712 -0.3062
D. Wetlands 0.0174] NONE| NO/NE| NONE| NONE| NONE| NONE| NONE| NONE| NO,NE
E. Settlements 0.0879 0.1109 0.1030 0.0557 0.0473 0.0633 0.0123 0.0123 0.0191 0.0394
F. Other Land 0.1525 0.3927 0.1701 0.2816 0.1317 0.4661 0.0873 0.0873 0.0705 0.0608
G. Harvested Wood Products 0.1301 100168 0.0166 0.0552 ~0.0300 -0.0243 -0.0059 0.0754 0.0605 0.0566
H. Other NO NO NO NO NO NO NO NO NO NO

Abbreviations: IE - Included Elsewhere; NO — Not Occurring.

Mt CO, equivalent

m4C

H4A

2004 5005

m4B 4F

2006 5007 4B

4G 4D B4E

Figure 2-17: Direct GHG Emissions/Removals in LULUCF Sector by Source/Sink Categories

This situation can be explained, in particular, due to changes
in the use and management of agricultural soils (category 4B),
that contributed to the substantial decrease of organic carbon
from the agricultural soils®, thus changing the humus balance

* The organic carbon and nitrogen in soil are highly dependent within the humus content in soil; carbon losses
through the oxidation process due to changes in the use and management of agricultural soils are accompanied
by the simul us mi ion (biochemical d position) of nitrogen.

from a positive one to a negative and/or profoundly negative
balance. This process was also influenced by some changes in
the maintenance and use of forests (category 4A), authorized
increased amounts of harvested wood, substantial increase
of illegal fellings, increased conversion of forest land into
cropland etc.
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In the Republic of Moldova, in 2018, the largest source of
carbon removals under LULUCF Sector was 4A , Forest Land”
(forests, protective forests etc.) accounting for 64.1 per cent
(40.4 per cent in 1990), followed by 4B ,Cropland” (lands
covered with wood vegetation — multiannual plantations as

o B AG 1990
B 1A% 2.4% -21%

4A
-40.4%

4C
-45.2%

‘
-8.

2%

4
-21.2%
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well as the agricultural soils), accounting for 21.2 per cent (8.2
per cent in 1990), respectively from category 4C ,Grassland”
accounting for circa 9.7 per cent of the total (45.2 per cent in
1990) (Figure 2-18).

4E 45 4G 2015
12% 199 1.8%

4A
B -64.1%

Figure 2-18: Breakdown of GHG Emissions and Removals by Source and Sink Categories in LULUCF Sector in 1990 and 2015

‘Waste Sector

Waste Sector is an important source of GHG emissions in the
Republic of Moldova: CO, emissions from Incineration and
Open Burning of Waste (category SC), methane emissions
from “Solid Waste Disposal” (category SA), “Incineration
and Open Burning of Waste” (category SC) and “Wastewater
Treatment and Discharge” (category SD), respectively N,O
emissions from “Incineration and Open Burning of Waste”
(category SC) and “Wastewater Treatment and Discharge”
(human manure) (category SD). At the moment, in RM there

are no any emissions registered in SB “Biological Treatment of
Solid Waste” and SE “Other” categories.

In 2015, Waste Sector accounted for circa 11.0 per cent of the
total national direct GHG emissions (4.6 per cent in 1990).
Within 1990-201S periods, total GHG emissions from this
sector decreased by circa 22.2 per cent: from 1.9777 Mt CO,
equivalent in 1990 to 1.5387 Mt CO, equivalent in 2015
(Table 2-15). Between 2014 and 2015, direct GHG emissions
from this sector decreased by circa 1.5 per cent.

Table 2-15: GHG Emissions from Waste Sector within 1990-2015 periods, Mt CO, equivalent

Source Category 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015
5. Waste 1.9777 1.7202 | 1.6007 1.5573 1.5801 1.6044 | 1.6018 1.5661 1.5619 | 1.5387
A. Solid Waste Disposal 1.0467 1.2092 1.1695 1.0643 1.1379 1.1551 1.1436 1.0848 1.0831 1.0872
B. Biological Treatment of Solid Waste NO,NE| NO,NE| NO,NE| NO,NE| NO,NE| NO,NE| NO,NE| NO,NE| NO,NE| NO,NE
C. Incineration and Open Burning of Waste 0.0283 0.0283 0.0280 0.0274 0.0270 0.0271 0.0270 0.0270 0.0269 0.0267
D. Wastewater Treatment and Discharge 0.9027 0.4827 0.4032 0.4656 0.4153 0.4223 0.4312 0.4544| 0.4520| 0.4248
E. Other NO NO NO NO NO NO NO NO NO NO

Abbreviations: NE - Not Estimated; NO — Not Occurring.

Reduction of total GHG emissions from the Waste Sector,
in particular until 2000, could be explained by the economic
decline that occurred in the Republic of Moldova during
the respective period, by a significant drop in the wellbeing

2.0

Mt CO, equivalent
2

o -

N (=]

I
=

0.2

0.0

of population, and respectively, capacity to generate wastes.
At the same time, starting with 2005, there has been a slight
growing trend of direct GHG emissions from the “Waste
Sector” (Figure 2-19).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

H5A

ms5C = 5D

Figure 2-19: Total Waste Sector GHG Emissions Trends in the RM within 1990-2015 periods

In 2018, the largest source of GHG emissions within the
Waste Sector was SA “Solid Waste Disposal’, accounting for
circa 70.7 per cent of the total sectoral emissions (52.9 per
cent in 1990), followed by SD “Wastewater Treatment and

Fourth National Communication of the Republic of Moldova

Discharge”, accounting for circa 27.6 per cent of the total (45.6
per cent in 1990), respectively from category SC “Incineration
and Open Burning of Waste”, with a share of circa 1.7 per cent
of the total (1.4 per cent in 1990) (Figure 2-20).
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Figure 2-20: Breakdown of Waste GHG Emissions by Category in the RM in 1990 and 2015

2.5.4. Emission Trends for Ozone and Aerosol
Precursors

Though not considered greenhouse gases, photochemically
active gases like carbon monoxide (CO), nitrogen oxides
(NO,) and non-methane volatile organic compounds
(NMVOC), have an indirect global warming effect. These
gases are considered as ozone precursors influencing the
formation and destruction of tropospheric and stratospheric
ozone. In particular, they are emitted from transportation,
fossil fuel combustion, consumption of solvents and other
household products, etc. Thus, the national GHG inventory of

the Republic of Moldova includes emissions of the following
ozone and aerosol precursors: NOx, CO, NMVOC and SO,

Between 1990 and 2015, total nitrogen oxides emissions
decreased by circa 68.5 per cent: from 137.1930 kt in 1990
to 43.2178 kt in 201S; total carbon monoxide emissions
decreased by circa 61.5 per cent: from 439.0588 kt in 1990
to 169.0056 kt in 2015, non-methane volatile organic
compounds emissions decreased by circa 61.6 per cent: from
183.0223 kt in 1990 to 70.3063 kt in 2015, while sulphur
dioxide emissions decreased by circa 92.6 per cent: from
294.2491 kt in 1990 to 21.8899 kt in 2015 (Table 2-16).

Table 2-16: Ozone and Aerosol Precursors (NO , CO and NMVOC) and SO, Emission Trends in the RM within 1990-2015 periods, kt

1990 1991 1992 1993 1994 1995 1996 1997 1998
NO_ 137.1930 124.3404 78.2802 62.5812 58.3531 49.3980 47.1068 43.6544 36.5540
CO 439.0588 3714113 173.3580 146.0255 141.2352 139.9312 141.2185 149.7084 126.2339
NMVOC 183.0223 155.2900 105.8855 87.4951 67.2505 66.0356 62.3036 49.5601 43.5191
SO 294.2491 244.2434 169.7527 137.1709 100.3805 59.5089 58.3896 33.5716 26.3976

1999 2000 2001 2002 2003 2004 2005 2006 2007
NO_ 26.7366 25.2064 27.4804 28.7878 31.1685 33.2657 34.5095 32.6202 35.0212
CcO 85.4601 84.3441 87.4949 107.8300 128.7661 131.1277 133.5524 128.7570 127.6376
NMVOC 31.4470 31.055S 33.2102 38.5332 43.1876 56.0942 59.3127 63.1443 64.1206
SO 13.4319 9.5508 9.1867 10.3037 12.3242 11.1911 10.9459 11.2334 9.2497

2008 2009 2010 2011 2012 2013 2014 2015 %
NO 37.5402 37.545S 40.5531 41.2474 38.4362 37.4587 41.2859 43.2178 -68.5
CO 133.1239 130.8874 130.1470 136.8043 122.5016 121.5024 160.1651 169.0056 -61.5
NMVOC 58.5079 52.8153 57.0391 60.7789 59.7134 58.9806 72.1587 70.3063 -61.6
SO, 15.7014 19.4449 19.0192 17.8646 16.9376 19.8122 22.5976 21.8899 -92.6

In 2015, the source categories having the biggest share in the
total nitrogen oxides emissions in the Republic of Moldova were:
1A3 “Transport” (21.9992 kt or 50.9 per cent of the total), 1A1
“Energy Industries” (11.2794 kt or 26.1 per cent of the total),
1A4 “Other Sectors” (6.2097 kt or 14.4 per cent of the total),
1A2 “Manufacturing Industries and Constructions” (1.9040 kt
or 4.4 per cent of the total) and 2A “Mineral Industry” (1.5815
kt or 3.7 per cent of the total) (Figure 2-21).

In 2015, the source categories having the biggest share in the
total carbon monoxide emissions in the Republic of Moldova
were: 1A3 “Transport” (90.0932 kt or 53.1 per cent of the
total), 1A4 “Other Sectors” (70.2315 kt or 41.4 per cent of the
total), SC “Incineration and Open Burning of Waste” (2.7979
kt or 1.6 per cent of the total), 1A2 “Manufacturing Industries
and Constructions” (2.2239 kt or 1.3 per cent of the total),
1A1 “Energy Industries” (1.4073 kt or 0.8 per cent of the

total), 2A “Mineral Industry” (1.2964 kt or 0.8 per cent of the
total), 2C “Metal Industry” (0.7325 kt or 0.4 per cent of the
total) and 4A “Forest Land” (forest fires) (0.6041 kt or 0.4 per
cent of the total) (Figure 2-22).

In 2015, the source categories having the biggest share in the
total non-methane volatile organic compounds emissions in the
RM were: 2D “Non-energy Products from Fuels and Solvent
Use” (36.0209 kt or 51.2 per cent of the total), 1A3 “Transport”
(17.1297 kt or 24.4 per cent of the total), 1A4 “Other Sectors”
(8.5288 kt or 12.1 per cent of the total), 2H “Other” (food and
alcoholic beverages) (4.7339 kt or 6.7 per cent of the total), SA
“Solid Waste Disposal” (2.2355 kt or 3.2 per cent of the total),
1B2 “Fugitive Emissions from Fuels” (0.7158 kt or 1.0 per cent
of the total) 2G “Other Product Manufacture and Use” (0.3564
kt or 0.5 per cent of the total) and 1A1 “Energy Industries”
(0.3526 kt or 0.5 per cent of the total) (Figure 2-23).
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Figure 2-21: Source Categories of NO_in the Republic of Moldova in 2015
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Figure 2-22: Source Categories of CO in the Republic of Moldova in 2015
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Figure 2-23: Source Categories of NMVOC in the Republic of Moldova in 2015
In 2015, the source categories having the biggest share in the  the total), 1A3 “Transport” (3.3575 kt or 15.3 per cent of the
total sulphur dioxide emissions in the Republic of Moldova  total), 1A2 “Manufacturing Industries and Constructions”

were: 1A4 “Other Sectors” (9.3297 kt or 42.6 per cent of the  (2.5810 kt or 11.8 per cent of the total) and 2A “Mineral
total), 1A1 “Energy Industries” (5.9151 kt or 27.0 per cent of ~ Industry” (0.6478 kt or 3.0 per cent of the total) (Figure 2-24).
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Figure 2-24: Source Categories of SO, in the Republic of Moldova in 2015
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CHAPTER 3: INFORMATION ON MITIGATION ACTIONS AND

THEIR EFFECTS

3.1. Introduction

Among the countries of the world, the RM stands out by a
very low level of CO, emissions per capita. In 2013, it was 1.4 t
CO,/inhabitant”, decreasing by almost seven times compared
to 1990, when this indicator was 9.1 t COZ/ inhabitant. For
comparison, in 2013 Romania registered 3.5, Russia 12.5,
Latvia 3.5; Lithuania 4.3; USA 16.1; United Kingdom 7.1 t
COZ/ inhabitant34. Behind such a low level of CO, emissions
in the Republic of Moldova is mainly the economic regression
that took place during the 25 years since the declaration of
independence (August 27, 1991). With a GDP of US$ (PPP)
5,057 per capita (2016), the RM continues to remain yet as
one of the lowest-income country in Europe. It is expected
that further economic growth of the country will be difficult
to achieve without the increase of the GHG emissions
level, among others. At the same time, during the process of
economic growth, it is important to ensure implementation
of advanced technologies and policies resulting in the lowest
possible level of emissions. In the recent period of time the
leadership of the country successfully abided by this principle,
adopting and implementing a whole set of legislation looking
towards energy efficiency, use of renewable sources of energy,
soil conservation, sustainable waste management, etc. This
allowed the country, in September 2015, at the 21 Conference
of the Parties in Paris, to put forward the ambitious GHG
emissions reduction goals until year 2030, expressed in the
Intended National Determined Contribution (INDC).
Further, the Paris Agreement was ratified by the Law no. 78
0f 04.05.2017%.

In view of accomplishing the INDC, on 24 March 2017,
the Low Emission Development Strategy of the Republic
of Moldova until 2030 (LEDS) and the Action Plan for its
implementation®® was published and enforced. The document
provides an integral vision regarding the change of the
medium and long-term paradigm of economic development
of the Republic of Moldova towards green economic
development, based on a study of the low-carbon economic

¥ <http://data.worldbank.org/indicator/EN.ATM.CO2E.PC2view=map>

3 <http://data.worldbank.org/indicator/EN.ATM.CO2E.PC>

% <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=370323>

% Low Emission Development Strategy of the Republic of Moldova until year 2030 and Action Plan for its
implementation. GD no.1470 of December 30 2016. Official Gazette, no. 85-91, 2017

Table 3-1: GHG emissions targets by sectors, %*

development constraints. In this respect, it will strengthen
and guide the sectoral development approach that sets out
the medium-term objectives and strategy for the country’s
climate change37. The approach of the LEDS is to expand the
financial coverage to promote the appropriate GHG emissions
mitigation policies in the national economy sectors, without
compromising economic growth.

The overall goal of the LEDS is in line with the goal set forth
in the Intended National Determined Contribution for the
new climate Paris Agreement®. According to the latter, “the
Republic of Moldova commits to achieve by the year 2030 the
unconditional target of 64-67% reduction in GHG emissions
compared to the baseline year (1990). Reduction by 64%
corresponds to the scenario of energy system development
that allows to cover internal consumption of electricity
entirely from own generation sources, and 67% reduction
scenario admits up to 30% electricity imports.

The commitment to reduce GHG emissions could be
conditionally increased by up to 78% subject to a future
global agreement, which would address issues important for
the Republic of Moldova, as well as provide low-cost financial
resources, transfer of technologies and multilateral technical
cooperation, the access to all of these being proportionate to
the global climate change challenges.

The overall goal is supported by intermediate targets
established for the years 2020 and 2025, including by sectors.
The intermediate targets provide reduction in total national
GHG emissions by at least 65% (by 2020) and 69% (by 2025)
respectively, compared to 1990 levels. These targets may be
increased provided there is more substantial financial support
available through the international mitigation mechanisms
planned to be developed and approved under the UNFCC.
The targets for the year 2030 and the intermediate targets by
each sector are presented in Table 3-1.

The LEDS will allow the RM to adjust the development
path towards a low-carbon economy and to achieve green
sustainable development, based on socio-economic and
development priorities of the country.

¥ <http://www.clima.md/doc.php?l=ro&idc=236&id=3101>
3 <www.clima.md>

Sectors Until year 2020 Until year 2025 Until year 2030
unconditional conditional unconditional conditional unconditional conditional
Energy 78 82 76 82 71-74 82
Transport 49 56 41 48 30 40
Buildings 78 79 79 81 77 80
Industry 58 62 S1 59 45 56
Agriculture 48 S0 43 45 37 41
Land use, change in land use and forestry 12 18 43 54 62 76
Waste 23 26 46 S1 38 47
TOTAL 65 71 69 76 64-67 78

¥ According to the LEDS
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In order to achieve the overall goals and specific targets of
the LEDS, the nationally appropriate mitigation activities
(technologies and/or measures) (NAMA) have been identified
for each sector concerned (energy, transport, buildings,
industry, agriculture, forestry and waste) and prioritized based
on the multi-criteria decision analysis method.

The actions are divided into three categories:

1. Unilateral: mitigation actions undertaken on the
country’s own account;

2. Supported: mitigation actions supported by financ-
ing, technology transfer and capacity building by the
developed countries (included in Annex I to the UN-
FCC ); and

3. Credits: mitigation actions with eventual generation
of credits for the carbon market.

The LEDS, the Environmental Strategy for years 2014-2023,
and the Action Plan for its implementation* are the normative
documents of the Republic of Moldova, which expressly
describe the state policy in the field of combating greenhouse
gas emissions. In addition to these crucial documents, a
number of other normative related to overcoming the climate
change challenges have been approved, however, these are
primarily focused on poverty reduction, economic growth,
energy and food security etc., and environmental issues are
only treated generally.

Among such documents are the National Development
Strategy “Moldova 2020™, the Energy Strategy until year
2030%, the Law on Energy Efficiency®, the Law on Renewable
Energy*, the Law on Heat and Cogeneration Promotion®, the
National Strategy of Sustainable Development of Agribusiness
of the Republic of Moldova (2008-2015) *, the National Waste

Management Strategy 2013-2027* and other.

Despite the fact that these documents do not directly look
at overcoming the climate change challenges, meeting the
objectives set forth in them will imminently entail significant
reduction of specific GHG emissions.

The policies set forth in the documents referred to are to be
implemented through programs and related action plans. In
this respect, the National Energy Efficiency Program 2011-
2020%, the National Action Plan for Renewable Energy for the
years 2013-2020%, the Methodology for calculation, approval
and application of tariffs for electricity produced from
renewable energy sources and biofuel®’, the Conservation and
Soil Fertility Enhancement Program for the 2011-2020%', the

“ Environmental Strategy for years 2014-2023 and Action plan for its implementation. GD no. 301 of 24 April
2014. Official Gazette 2014, no. 104-109, art. 328.

# National Development Strategy “Moldova 2020”. Law no. 166 of 11.07.2012. Official Gazette no. 245-247 /
791 0f 30.11.2012.

# The Energy Strategy of the Republic of Moldova until 2030. Government Decision no. 102 of 05.02.2013.
Official Gazette n0.27-30 / 146 of 08.02.2013.

# The Law on Energy Efficiency, no. 142 of 02.07.2010. Official Gazette no.155-158 / 545 of 03.09.2010.
#The Law on Promoting the Use of Energy from Renewable Sources, no. 10 of 26.02.2016. Official Gazette no.
69-77 / 117 0£25.03.2016.

* The Law on Thermal Energy and Promotion of Cogeneration, no. 92 of 29.05.2014. Official Gazette no. 178-
184 /415 0f 11.07.2014.

4 National Strategy for Sustainable Development of the Agro-Industrial Complex of the Republic of Moldova
(2008-2015). Government Decision no. 282 of 11.03.2008. Official Gazette of the Republic of Moldova no.
57-60 0f 21.03.2008

7 'Waste Management Strategy for the Republic of Moldova for 2013-2027. Government Decision no. 248 of
10.04.2013. Official Gazette no. 82 of 12.04.2013.

* National Energy Efficiency Program 2011-2020, Government Decision no. 833 of 10.11.2011. Official
Gazette n0.197-202 / 914 of 18.11.2011.

# National Action Plan on Renewable Energy for the years 2013-2020, Government Decision no. 1073 of
27.12.2013, Official Gazette no. 4-8 / 1 0f 10.01.2014.

3 Methodology for calculation, approval and application of tariffs for electricity produced from renewable sour-
ces of energy and biofuel, ANRE Decision no. 321 of 22.01.2009. Official Gazette no.45-46 / 172 of 27.02.2009.
3! Soil Conservation and Fertility Enhancement Program for the years 2011-2020. Government Decision no.
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State Program for Regeneration and Afforestation of Forest
Lands for 2003-2020%* and other have been already published.

3.2. Development of Climate Change
Mitigation Policies

The Ministry of Agriculture, Regional Development and
Environment, through its Directorate for Policy Analysis,

Monitoring and Evaluation, coordinates the climate change
related policies in the Republic of Moldova at official level.

Some policies with impact on climate change are under the
responsibility of other ministries: the Ministry of Economy,
Ministry of Transport and Road Infrastructure, Ministry of
Agriculture and Food Industry through their Directorates for
Policy Analysis, Monitoring and Evaluation.

Policies and programs specific to each of the ministries
mentioned above are reviewed in this chapter.

3.3. Clean Development Mechanism of the

Kyoto Protocol

The With Measures (WM) and With Additional Measures
(WAM) scenarios presented in Chapter 4 indicate that
the Republic of Moldova is in the process of meeting its
commitments made at the 21st Conference of the Parties
to the UNFCCC, which took place in 2015 in Paris. The
commitments are set out in the document “Intended National
Determined Contribution” (INDC) for the Paris Agreement,
the objectives of which are specified in Chapter 3.1 above.
According to the document, the RM acknowledges that
the Clean Development Mechanism (CDM) of the Kyoto
Protocol contributes and could play a significant role in
achieving the goals.

In order to capitalize the GHG emissions reduction
potential by using the CDM of the Kyoto Protocol and
the Paris Agreement, the country set up the necessary
institutions and the regulatory and informational framework.
Thus, a Designated National Authority*> under the Clean
Development Mechanism of the Kyoto Protocol was set up
within the Ministry of Agriculture, Regional Development
and Environment to implement the provisions of the
United Nations Framework Convention on Climate Change
(UNFCCC) and the Mechanisms and Provisions of the
Kyoto Protocol.

Two institutions are effectively involved in promotion of the
Kyoto Protocol CDM projects:

« The Climate Change Office, which is working alongside
the Ministry of Agriculture, Regional Development and
Environment and is the knowledge hub in policy analysis
and assessment of national GHG emissions**;

« The Carbon Finance Office, which is working alongside
the Ministry of Agriculture, Regional Development and
Environment and currently supervises CDM projects in
the RM.

626 of 20 August 2011. 27. Official Gazette of the RM no. 139-145 of 26.08.2011

%2 The State Program for regeneration and afforestation of forest lands for the years 2003-2020. Government
Decision no. 737 of 17.06.2003. Official Gazette of the RM no. 132 of 01.07.2003

% Government Decision no. 1574 of 26.12.2003 on the establishment of the National Commission for Imple-
mentation of the Provisions of the United Nations Framework Convention on Climate Change, and of the Kyoto
Protocol mechanisms and provisions. Official Gazette no. 6-12, 01.01.2004.

 <www.clima.md>.
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So far 10 CDM project proposals were registered, of which
eight were registered at the CDM Executive Board. Detailed
information about the projects concerned are provided in
Table 7-4.

The carbon market does not exist in the Republic of Moldova
and there is no designated budget specially created for carbon
reduction. In order to assess the possibility of creating such
market, a feasibility study was carried out®. The study has
identified that implementation of the EU carbon trading
scheme will be possible to be implement in the RM when the
date of accession of the Republic of Moldova to the EU will
be known*.

3.4. Economic Instruments

Fees and other economic instruments can have a leading role
in achieving the climate change control objectives. They can
provide incentives for behavior that protects or enhances the
environment and discourages actions with negative impact.
Such economic tool as a “fee” contributes to the effective
achievement of environmental objectives at low cost. Once
the fees are reflected in the prices of goods and services,
the latter signal towards structural changes in the economy,
making it more sustainable. They can encourage innovation
and the development of new technologies. The revenues
received as a result of application of environmental fees can
be used to reduce other taxes, thus contributing to lessening
distortions in the economy.

From other countries experience, to be successfully applied
a new fee has to meet certain requirements, before getting
green light for the long run. In other words, it has to be well
designed, to avoid accumulation of negative impacts in the
future, or if they do occur, they should be minimal. Of course,
the implications for international competitiveness also have to
be taken into account. Where environmental fees meet these
requirements, the Government should implement them.

Until now, few levers of this kind have been used in the RM
specifically to reduce CO, emissions. Thus, the environmental
pollution payments set by the Law on Environmental
Pollution Payments®’, updated over time, including in 2017,
are set in a way that do not arouse clear interest in GHG
emissions reduction. Thus, pollution payment for emissions
from stationary sources cover a list of pollutants that do not
include GHG. While the tax for goods (the Law does not
specify mobile sources separately) which cause environmental
pollution when used (hydrocarbons, second-hand vehicles,
fertilizers, etc., according to Annex 8% of the Law) is: a) 2% of
the customs value of the imported goods and goods purchased
from sellers on the territory of the Republic of Moldova which
do not have fiscal relations with its budget system, and b) 2%
of delivery value, excluding VAT, of the goods delivered by
domestic producers.

The environmental pollution fee set for road transport™ has
been aimed at reducing carbon monoxide (CO), not carbon
dioxide (CO,) emissions. It was applied episodically.

5 <http:/ /www.undp.org/content/dam/moldova/docs/Publications/ETS_Feasibility Study UNDP.pdf>

5 <http://www.mfa.gov.md/img/docs/Annex_6_to_Progress_Report.pdf>

57 The Law on Environmental Pollution Payments, no.1540-XIII of 25.02.1998, Official Gazette of the RM
n0.54-55/378 din 18.06.1998.

5 <http://lexjustice.md/UserFiles/File/2016/mo472-477md/an.8_1540.doc>

¥ Guidelines for calculation of environmental pollution payment following the instrumental ecological control
of transport means as of 25.11.98. Official Gazette n0.109-110/211 0f 10.12.1998

However, it should be mentioned that lately the Government
has increasingly provided incentives for promoting energy
efficiency and renewable sources of energy. In the period
2012-2016, about 529.5 million lei were allocated from
the state budget, along with donor support, for the Energy
Efficiency Fund®. At the same time, aiming at marginalizing
the import of second-hand vehicles, which are regarded as
high rate emission sources, the Parliament of the Republic of
Moldova has introduced a permissive age limit for the vehicles
imported into the country®.

During the period 2012-2015, being financially supported by
the GEF, OECD, UNDP, the Government of Moldova was
able to implement the project “Environmental Fiscal Reform”
with a total budget of US$ 620.45 thousand®’, which aimed
to strengthen the capacities of the Ministry of Agriculture,
Regional Development and Environment to improve the
existing legal and regulatory framework for the application of
pollution fees, promotion of green technologies and improved
subsidies in energy and agriculture, which have a positive
effect on businesses and population at large.

The project has contributed to adjusting the management
and operational practices of the National Ecologic Fund
to the best Central and Western Europe standards to
ensure sustainable development and implementation of
environmental protection policies. At the same time, no fees
aimed to motivate for GHG emissions reductions have been
imposed so far, except for charges for halocarbons imposed by
the Law on Environmental Pollution Payments.

3.5. Policies and Measures to Mitigate
Climate Change at Sector Level

3.5.1. Energy Sector

The core document drawing up the policies in the energy
sector is the Energy Strategy of the Republic of Moldova until
2030 that develops the sector policies and objectives set out in
the National Development Strategy “Moldova 2020”%.

The country’s energy security is unsatisfactory, with the
country’s about 86.2%% dependency on imports of energy
resources. In addition, energy efficiency is very low, with
energy intensity surpassing the Western European one by
about three times.

Under such circumstances, apparently the only way to deal
with the accumulated problems is to make massive investment
in the sector, technology transfer and up-to-date knowledge.
In this sense, the most plausible way to overcome the
accumulated problems is to promote the Western European
ideals, further EU accession — an essential condition for
opening up opportunities for economic growth and energy
security. This fundamental concept is developed in the
Moldova’s Energy Strategy until the year 2030.

@ <http://www.fee.nd/media/files/Raport9%20de%20activitate%20ianuarie-decembrie%202016.pdf>

°' The Law on amending and supplementing selected legislation documents, no.154 of 21.07.2005, Official
Gazette of the RM no.126-128/611 0f 23.09.2005 (age limit for imported vehicles was increased from 7 to

10 years by the Law on amending and supplementing selected legislation documents, no.178 of 11.07.2012,
Official Gazette of the RM n0.190-192/644 of 14.09.2012; however, for vehicles older than 7 years higher fees
are charged.)
 <http://www.green.gov.md/libview.php?l=ro&idc=36&id=83&t=/Cadrul-institutional /Reforma-fisca-
la-de-mediu/Proiectul- PNUD GEF-Reforma-Fiscala-de-Mediu-2012-2015>

 National Development Strategy “Moldova 2020”. The Law no. 166 of 11.07.2012. Official Gazette no. 245-
247/791 0f 30.11.2012.

© Energy Balance of the Republic of Moldova. Statistical Yearbook 2015. National Bureau of Statistics of the
Republic of Moldova. Chisinau. - 2016. <http://www.statistica.md/public/files/publicatii_electronice/balan-
ta_energetica/BE_2016_ro.pdf>
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The Strategy has three main objectives for the period until
2030:

(1
(2

(3

) security of energy supply;

) developing competitive markets and regional and Euro-
pean integration thereof;

) environmental sustainability and climate change control.

The specific objectives of the Republic of Moldova for the
period 2013-2020 are as follows:

Ensure the security of natural gas supply by diversifying
supply sources and routes, types of carriers (conventional,
unconventional gas, LNG) and by storage depots, at the
same time strengthening the role of the RM as natural gas
transit lane;

Strengthening the role of the RM as electricity transit lane
by construction of new interconnection lines, connecting
to the ENTSO-E system and strengthening the internal
electricity transmission network;

Creating a strong platform for electricity and heat
generation by retrofitting, ensuring heat supply through
cost effective district heating systems and strong
marketing;

Improving energy efficiency and increasing capitalization
and use of renewable energy;

Ensuring legal, institutional and operational framework
for a genuine competition, effective opening of the energy
market, transparent and fair energy pricing, integration of
Moldovan energy market into the EU’s internal market;

Ensuring a modern and competitive institutional
framework for the energy sector development.

The Strategy sets out concrete measures and timelines for the
accomplishment of these objectives:

a)

b)

c)

Diversification of natural gas routes and sources - construc-
tion of the gas pipeline Iasi (Romania) - Ungheni (Mol-
dova) - Chisinau until 2019% (capacity of 1.6 billion m?,
now the RM consumes about 3 billion m? including the
left bank of the Dniester river); participation in the East-
West natural gas mains construction projects; the RM
has underground gas storages, but from an economic
point of view, the issue is not yet sufliciently studied.

Strengthening the transition role of electricity - construction
of 400 kV OEL: Suceava (Romania) - Balti (Moldova)
and Straseni OEL (Moldova) - Iasi (Romania), or alter-
natives; construction of a new 300kV interconnection
line Balti (Moldova) - HPP Novodnestrovsk (Ukraine);
joining ENTSO-E towards 2019-2020, most likely
through back-to-back stations costing € 210 million.
Currently, the feasibility study for the construction of the
first back-to-back station in the southern part of the Re-
public of Moldova is underway;

Production of electric and thermal energy - construction by
year 2020 of 1050 MW new capacity, of which 650 MW
by cogeneration in Chisinau, on natural gas; and 400
MW from renewables; rehabilitation of existing capac-
ities; thermal energy: Termocom S.A. was restructured
through acquisition by Termoelectrica S.A., the problem
of debt for consumed natural gas to be solved by passing
over the gas pipelines built from public money to the nat-

 <http://www.expert-grup.org/ro/biblioteca/item/download/1494_b8aae7a181cf535fd861c0c56f7235bb>
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ural gas supplier;

Increasing energy efficiency and the use of renewable energy
sources - by creating a modern regulatory framework; the
targets set for the period until 2020 are the following:

- reducing energy intensity by 20% by year 2020;

- reducinglosses in transmission and distribution net-
works by up to 11% in year 2020 (up to 13% by year
2015) for electricity, by 39% by year 2020 (by 20%
by 2015) for natural gas and by 5% by 2020 (by 2%
by 2015) for thermal power;

- reducing GHG emissions (compared to 1990) by
25% by 2020;

- reducing energy consumption in buildings by 20%
by 2020;

- the share of public buildings refurbished-10% by
2020;

- Inline with the EU’s energy efficiency improvement
targets, the National Energy Efficiency Program
for 2011-2020% sets a 20% target of long term en-
ergy savings by 2020, which is 14 167 857 TJ and
will contribute to the GHG emissions reduction by
761,498.7 tons of CO, equivalent;

- ensuring a 10% share of annual production of elec-
tricity from renewable energy sources by 2020;

- incentivizing the use of energy produced from re-
newable energy sources in relation to gross final do-
mestic consumption. In this respect, it is planned to
achieve a share of at least 17% of renewable energy in
the gross final energy consumption in 2020%;

- achieving a share of at least 10% of energy from re-
newable energy sources in the final energy consump-
tion in transports by year 2020.

e) Actual competition, effective opening of the electricity and

f)

natural gas supply markets — by developing appropriate
regulations and increasing the number of electric power
sources, including by establishing an electricity market
operator®. The available interconnection capacity with
neighboring countries should be allocated in a regulat-
ed manner. To this end, the Regulation on access to the
electricity transmission networks for cross-border trade
and managing congestion in the power system® has been
approved. According to the provisions of the Law on
Electricity, following the assessment of competition on
the electricity market, including by applying the market
concentration indicators established in the Electrici-
ty Market Rules, ANRE will establish deadlines for the
gradual elimination of regulated prices for final consum-
ers of electricity. Regarding the natural gas market, de jure
itisliberalized since 1998, but final consumers are unable
to choose the gas supplier due to a lack of alternative nat-
ural gas suppliers.

Ensuring modern institutional framework — by transposing
and implementing the III Energy Package of the EC™:

¢ The National Energy Efficiency Program 2011-2020. GD no. 833 of 10.11.2011. Official Gazette no.197-
202/914 0f 18.11.2011.

7 In conformity to the Law on Use of Energy from Renewable Sources no. 10 of 26.02.2016, Official Gazette,

no. 69-77 of 2016. Date of entry into force-25.03.2017.

 In conformity with the provisions of the Law on Electricity no. 107 of 27 May 2016 2016, Official Gazette,

no. 193-203.

@ Regulation on access to electricity networks for cross-border trade and managing congestion in the power

system. ANRE decision no. 353 of 27.12.2016, Official Gazette, no. 85-91 from 9.12.2016

70 <http://www.energy-community.org/portal/page/portal/ENC_HOME/AREAS_OF_ WORK/Implemen-
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market liberalization, tendering for energy supply and
use of interconnection capacities, etc.

The specific objectives of the Republic of Moldova for the
period 2020-2030 are:

« Development of renewable energy sources use. Availability
of long-term carbon capture and storage (CCS) technology.
If the carbon capture and storage technology at the coal-
fired power plants does not become highly performing,
the renewable sources will need to be developed at a more
accelerated pace.

« Improving energy efficiency. The growing prices for CO, on
the market will accelerate the implementation of energy
efficiency measures.

« Implementation of intelligent networks. A specific regulatory
framework will have to be developed and funds attracted
to implement this idea.

Electricity from renewable sources

The policy framework governing the promotion of electricity
from renewable sources is laid down in the Law on the Use of
Energy from Renewable Sources”. If the objective to include
renewable sources in meeting the electricity demand will be
achieved, a decrease in GHG emissions by about 240 ktCO,
by the year 2020 might be expected as a result of setting into
operation of approx. 400 MW capacity, mainly of wind and
photovoltaic origin.

Although the Renewable Energy Law no. 160 of 12.07.2007
(repealed on March 25, 2017) was approved in 2007, little
progress has been made to effectively implement these sources,
the main cause being the uncertainty created for investors to
recover their investments in such power plants.

In conformity with the respective tariff calculation
Methodology™, the regulator is entitled to adjust the tariff
calculated in conformity with the Methodology to the level of
energy price, related to the best European and world practices.
By April 2017, the installed power of biogas based power
plants was 2.805 MW, of the wind based power plants - 2.33
MW and of the photovoltaic power plants - 1.8029 MW, the
electricity being marketed at tariffs approved by ANRE for
each separate producer.

A big contribution to construction of these sources was the
financial support provided by the EBRD through the MoSEFF
creditline”, includingup to 20% asa grant. Also, at private homes
level there are private photovoltaic installations initiatives’™,
however these are promoted with obvious precautions.

Recognizing the shortcomings of the legal framework for
promotion of electricity production from the RES, a new
law on the promotion of the use of energy from renewable
sources’® was passed in 2016, which establishes the framework
for the implementation of Directive 2009/28 / EC of the
European Parliament and of the Council of 23 April 2009 on
the promotion and use of energy from renewable sources of
energy and amending and repealing Directive 2001/77 / EC

tation/III_Package>.

7! The Law on the Promotion of Use of Energy from Renewable Sources, no. 10 of the 26.02.2016. Official
Gazette, 2016, no. 69-77, art 117. Date of entry into force-25.03.2017.

7 Methodology for calculation, approving and application of tariffs for electricity produced from renewable
energy sources and biofuels, no. 321 from 22.01.2009. Official Gazette No. 45-46/172 of 27.02.2009.

7 <http://www.ebrd.com/pages/project/psd/2012/43067.shtml>.

7 The private home in Criuleni with a total capacity of photovoltaic installations of 3kW

7 The Law on the Promotion of Use of Energy from Renewable Sources, n0.10 of 26.02.2016. Official Gazette
no. 69-77/117 0f 25.03.2016

and Directive 2003 / 30 / EC. The law sets out the tendering
method to determine the eligible producers who will have the
right to sell electricity generated from renewable sources.

Tendering will be carried out in accordance with the
Regulation on Tendering for granting the status of eligible
producer to owners or intended owners of power plants
which have a cumulative power that exceeds the capacity
limit established by the Government, and regulated tariffs
for some eligible producers, including the application of
the net metering mechanism for electricity produced by
final consumers at power plants producing electricity from
renewable energy sources.

Aiming at successful accomplishment of commitments
made towards implementation of RES and energy efficiency
measures, the Government has created the Energy Efficiency
Fund (EEF)”, with a bigger part of its financial reserves
intended as non-repayable financial support to RES investors.
In between 2012-2016, a total number of 275 projects were
implemented in energy efficiency and RES with a budget
worth about 600 million lei”. The implemented projects
already generate energy savings of approx. 9 ktoe/ year and
reduce about 19 kt CO, equivalent of GHG emissions /year.

Since June 2014 the Moldova Social Investment Fund
(MSIF) is assigned as an entity responsible for preparation,
implementation, ensuring visibility and reporting on the
Program of Technical and Financial Assistance provided by the
Government of Romania to pre-school institutions of the Republic
of Moldova™, worth a total of €20 million. The beneficiaries of
this Program are 797 pre-school institutions™.

It should be mentioned that given the conditions of the RM
with its significant dependence on electricity imports and
which tends to cover the demand of electricity on the territory
on the right bank of Dniester river from its own sources, the
promotion of RES have to be carried out with great caution.
Due to the lack of significant biomass reserves, it is expected
that most of the RES development will be on the account of
wind and solar energy sources. These sources, however, due to
the intermittent electricity production, cannot be considered
as sources meeting the pre-established power demand, for
which reason the traditional sources of electricity are required
to take over from the wind or photovoltaic sources when there
is no wind and solar radiation, or they are not as the projected
ones. From the perspective of taking over, the most reliable
sources among the traditional ones, are gas turbines and
combined cycle (CCPP).

Cogeneration power plants

The basic documents defining policies for the use and
promotion of cogeneration power plants are the Law on Heat
and Promotion of Cogeneration® and the Law on Energy
Efficiency®'. The Law on Heat and Promotion of Cogeneration
regulates the principles and objectives of the State policy in the

7¢ The Regulation on Organization and Operation of the Energy Efficiency Fund. Government Decision no. 401
0f 12.06.12. Official Gazette no. 126-129 0f 22.06.2012.

77 <http://www.fee.md/media/files/Raport9%20de%20activitate%20ianuarie-decembrie%202016.pdf>

7 Implementation of the Program of Technical and Financial Assistance provided by the Government of
Romania to pre-school institutions of the Republic of Moldova. Government decision no. 436 of 10.06.2014.
Official Gazette no. 153-159/473 0f 13.06.2014

7 Program of Technical and Financial Assistance provided by the Government of Romania to pre-school
institutions of the Republic of Moldova. http://fism.gov.md/ro/content/programul-de-asistenta-tehnica-si-fi-
nanciara-acordata-de-guvernul-romaniei-pentru

% The Law on Heat and Promotion of Cogeneration, no. 92 of 29 May 2014, Official Gazette, 2016, no. 178-184,
art. 41S.

*! The Law on energy Efficiency, no. 142 of 02.07.2010. Official Gazette no.155-158/545 of 03.09.2010.
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field of district heating systems; management of the thermal
power sector by the State; cogeneration, highly efficient
cogeneration technologies and promotion thereof; calculation
and approval of regulated tariffs for heat; licensing of activities
in the thermal power sector; the rights and obligations of the
thermal power entities, etc. The Law on Energy Efficiency
provides for the promotion of energy efficiency and
supporting the programmes for implementation of advanced
power generation technologies, such as cogeneration.

More pragmatically this policy is developed in the Energy
Efficiency Program for the years 2011-2020. According to the
latter, the overall efficiency of cogeneration power plants with
highly efficient combined cycle will not be less than 80%, and
the electrical efficiency will reach 45-50% and these sources
will be given priority in relation to imported electricity or
electricity produced by thermal power plants.

It should be noted that in addition to high efficiency, in order
to become economically advantageous, the CHPs should also
have a load factor of at least $1% (4500 hours)®2.

Promotion of cogeneration is expected to be achieved by
implementing the following basic measures:

« analysis of the national high-efficiency cogeneration
potential, including highly efficient micro- cogeneration;

o establishing the necessary legal framework needed to
promote the CHPs, including introduction of feed-in
tariffs for the new CHPs.

Currently most of the power and heat produced centrally on the
territory of the right bank of the Dniester river is produced by
the three cogeneration heat plants: CHP-1, CHP-2 and CHP-
Nord, which are deprecated since long time ago. Because of the
low quality of services provided by heat suppliers in the past,
consumers have preferred to switch to individual heating, thus
decreasing the thermalload of the plants and entailing decrease
in their overall annual efficiency. So, according to ANRE’s®
data, over the past five years, the efficiency of the CHP-1 varied
between 64.7-82.6%, CHP -2 - 70.5-72.1%, CHP-Nord - 79.5-
83.2%. A higher efficiency of 80% was shown by the S.E. Tirotex
builtin 2010 on the left side of the Dniester river. As regards the
small capacity CHPs, only three (State University of Moldova,
“Franzeluta” S.A. — yeast factory, and “Apa Canal Chisinau”
S.A.). have been put into operation.

Because of the low performance of the district heating system
in Chisinau, mainly because of the low quality of the services
rendered and accumulated significant debts, the Government
decided to restructure the district heating system, approving the
GD no. 983 0f 22.12.2011%, the goal of which was setting up a
reliable, competitive and transparent thermal power complex,
ensuring supply of affordable, good quality heat for consumers,
strengthening the country’s energy security and increasing
energy efficiency. So, in 2015, by the merger of the CHP1
and the CHP 2, and as a result of acquisition of the functional
stock of “Termocom” S.A. under the bankruptcy procedure, a
new undertaking was founded — “Termoelectrica” S.A. which
became the main producer of electricity in cogeneration mode,
producer and supplier of heat in Chisinau municipal area and
its suburbs. It provides heating services to more than 7,000

® <http://www.carbontrust.com/media/19529/ctv044_introducing_combined_heat_and_power.pdf>.

® <www.anre.md>.
% Corporate, institutional and financial restructuring of the district heating system in Chisinau municipal area.
Government Decision no. 983 of 22.12.2011. Official Gazette no. 233-236 0f 27.12.2011.
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buildings, including over 200 000 flats, covering circa 20 % of
the total national consumption through the National energy
system. Currently, given by the World Bank support, the project
“SACET Efficiency Enhancement” is being implemented. The
project aims at the modernization of district heating networks,
by shifting from the Central Heating Points to modern
Individual Heating Points with the goal to provide better quality
and more efficient heating and hot water to final consumers.

Carbon emissions mitigation technologies

Carbon emissions mitigation technologies cover a series of
genericoptions forreducing GHG emissions from burning fossil
fuels, starting with the ones related to high efliciency conversion
processes and ending with his capturing and storing of carbon.
The Republic of Moldova does not have the capacity to develop
its own such technologies, which is why the country plans to
transfer them from other countries into its own economy. The
structure of the power plants in Moldovan economy after year
2020 will depend on the outcome of the global problem of
capturing and storing of carbon from coal-fired power plants.
As specified in the Energy Strategy until 2030, if the CCS
technologies do not show progress, the country will continue
to focus on developing renewable sources of energy.

3.5.2. Transport sector

As arule, reduction of GHG emissions in the transport sector
shall be achieved through:

a) reducing the amount of carbon in fuels used for land ve-
hicles;

b) increasing the efficiency of car fuel combustion;

c) encouraging use of environmentally friendly transport
and promoting public transportation, as well as zero
emissions transport modes (cycling, walking);

d) promotion of global emissions trading schemes;
e) improving infrastructure and charging for its use;
f) modal transport and improving freight transport.

Accomplishment of these objectives in the Republic of
Moldova is provided in the policies formulated in several legal
acts of the country.

Reducing the amount of carbon in fuels used for land vehicles

Reduction of the amount of carbon in the fuel used for
land vehicles is expected to be achieved in two ways: (a)
substitution of traditional fuels with compressed natural gas
and liquefied petroleum gas, and (b) dilution of traditional
fuels with biofuels.

The first option does not have any political support formulated
respectively in the secondary legislation of the country. The
driving force that pushes the car owners to take up this way is
the much lower price for liquefied gas than for gasoline. For
instance, in March 2017 the difference in prices was about
60-90%. When distances are long, this difference shortens
the time of recovery of investments made in re-equipping the
vehicle with liquefied gas systems, and encourages resorting
to this method of increasing the operation efficiency of the
road transport. As a result, in year 20135 of the total amount of
fuel used by the land transport, 2.5% were liquefied petroleum
gas, 28% gasoline and 69% diesel fuel®.

% Energy Balance of the R. of Moldova for 2015. <http://www.statistica.md/pageview.php?l=ro&id-
=263&id=2197>.
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The second option is promoted by the Law on Promoting Use
of Energy from Renewable Energy Sources®, the National
Energy Efficiency Program for 2011-2020, etc.

The Law on Promotion of Use of Energy from Renewable
Sources, published in 2016 and which is being implemented
since 2017, provides for achieving a share of at least 10% for
energy from renewable sources in the final consumption of
energy in transport by 2020, calculated in conformity with the
provisions of the Law.

The Energy Strategy until the year 2030 aims to achieve by
year 2015 the goal of 5% of bio diesel mix in the total amount
of diesel fuel sold, and 6% of bioethanol mix in the total
amount of the gasoline sold. The corresponding goals for the
year 2020 are 10% for both biodiesel and bioethanol.

The goal of using 10% of biofuel in transport sector is also
specified in the Environment Strategy for 2014-2023".

So far, no biofuels were used in the RM. However, biofuels
were produced for export, for example, in conformity with
the Annual Report of the State Ecological Inspectorate®, circa
260 tons of biodisel were produced and exported in 2009. It
should be noted, that in 2013 the first bioethanol plant in the
RM was put into operation®.

Increasing the efficiency of the car fuel combustion

The RM does not have vehicles engineering industry. All
types of needed cars are imported. In order to ensure a higher
efficiency of cars, the Government had approved several
decisions that limit the age of imported cars. So, by the
Law no. 154 of 21.07.2005%°, the Parliament has approved
the amendments to the Customs Code, that provide for
prohibiting the import of cars and minibuses which have been
in use for more than 7 years, and of trucks and buses which
have been in use for more than 10 years. Measures taken lead
to the completion of the fleet with the new car and taking out
of old cars which do not meet the requirements of the national
standards. In recent years the country’s fleet is supplemented
by new transport units, which are less polluting.

Due to amendments introduced by the Law no. 178 of
11.07.2012, starting from 2013 it is allowed to import vehicles
which were in operation between 7 and 10 years. At the same
time, in conformity with the Budget Law for 2013, import of
cars older than seven years is subjected to higher excise duties,
which increase by 5% for each year of operation. Thus, imports
of eight years old cars, the rate of excise duties will increase by
5%, for 9 years old — by 10%, and for 10 years old — by 15%.
Import of cars older than 10 years is not allowed in the RM,
except for the end of 2016, when by amendments operated
to the Customs Code and Fiscal Code registration of such
vehicles became possible for a limited term of several months.

The results of the first few months of 2013 showed, that the
introduction of excise duties does not contribute to braking
the import of obsolete cars. Of the 4330 cars registered in

% <http://lexjustice.md/md/363886/>

%7 <lex.justice.md/User Files/File/2014/mo104-109md/anexa_1_301.doc?

5 <http://mediu.gov.md/images/documente/starea_mediului/rapoarte/nationale/p7_Anuarul_IES_2009.
pdf>.

* <http://unimedia.info/stiri/prima-si-unica-fabrica-de-bioetanol-si-biogaz-din-rm-a-fost-data-in-exploata-
re-59689.html>, <http://zorgbiogas.ru/about/news/15778?lang=ru>.

*The Law on amending and completion of some legislative acts no. 154 of 21.07.2005, Official Gazette of RM
No. 126-128/611 0f 23.09.2005 (the age limit on imports of motor vehicles has been increased from 7 to 10
years by the Law on amending and completion of some legislative acts no. 178 of 11.07.2012, Official Gazette of
RM No. 190-192/644 of 14.09.2012, but charges are higher for the import of motor vehicles older than seven
years).

Moldova, more than 80% are cars older than S years. Half
of these are vehicles of 8 - 10 years of age’’. About 80% of
imported cars in 2014-2016 tend to be second hand vehicles.
To the same end, it has been noted that during the period
of 2006-2013 the share of vehicles up to S years old in the
businesses inventory has increased from 7% in 2006, to 12%
in the 2012. However, since 2013 their proportion begun to
shrink, reaching the share of 8%°* in 2015.

Encouraging use of environmentally friendly transport

The environmentally friendly transport encompass electric
engine and hybrid vehicles. The latter combine an internal
combustion engine with the technologies used in electric
vehicles. Currently, there are just a few electric vehicles in
the country, while hybrid vehicles are sold on the secondary
market in increasing numbers. The amendments to the Fiscal
Code” come to support these technologies by decreasing the
excise rate by 50% for vehicles with hybrid engine, starting
01.01.2017.

The Low Emissions Development Strategy of the Republic
of Moldova until 2030 specifies that mitigation actions
which are to be supported by donors also include use of
hybrid electric vehicles and hybrid electric vehicles with
connection to the electrical network. The Technical Needs
Assessment (TNA) survey in the RM** has showed that the
use of hybrid electric vehicles potential by year 2020 can
ensure a reduction by circa 25 thousand tons CO, annually,
while use of electric vehicles — circa 97 thousand tons CO,
annually. Among the development directions set forth in the
Environmental Strategy for years 2014-2023 is the promotion
of the European standards on vehicles, aiming at achieving
compliance with the EU requirements and standards, as well
as the development of a mechanism to stimulate and promote
the national vehicles pool renewal.

The Transport Strategy of Chisinau municipal area® also fits
into this context by having the improvement of the quality of
public transportation as a goal, including achieving the level of
50% of vehicles compatible with €-3 or more superior standard
by year 2020, and achieving a 30% emissions reduction.

Promotion of global emissions trading schemes

Air transport development strategy until 2012° stipulates
that the planned renewal of the aircraft stock improves fuel
consumption efficiency and reduces CO, emissions.

According to the Low Emissions Development Strategy until
2030%, the air traffic sector, which contributes with circa
2% of global GHG emissions, is included in the European
Union Emission Trading Scheme (EU ETS). This means
that all air companies flying from and to the European Union
must compensate for the flight emissions by buying emission
permits (EUA — European Union Allowances) and/or certified
emissions reductions (CER-Certified Emission Reductions).

The EU regulations for flights to and from the EU also apply
for the RM, so the aviation sector is the first sector in the

°! <http:/ /www.eco.md/index.php?option=com_content&view=article&id=8390:importul-maini-
lor-vechi-a-redus-piaa-primar-auto-cu-27&catid=104:auto&Itemid=475>.

°2 <http:/ /www.statistica.md/pageview.php?l=ro&idc=350&id=3242>

% <http://lexjustice.md/md/368097/>

4 <http://www.tech-action.org/Moldova.asp>.

% <http://www.chisinau.md/public/files/anul_2014/strategii/strategie_transport_chisinau_2014.pdf>

% Civil Aviation Development Strategy for 2007-2012. Government Decision no. 987 of 30.08.2007. Official
Gazette no. 146-148 of 14.09.2007.

7 <http://lex justice.nd/index.php?action=view&view=doc&lang=1&id=369528>

Fourth National Communication of the Republic of Moldova



[ | 132 | CHAPTER 3:
RM to be mandatory included in the EU emissions trading
scheme, with the officially established ceiling of emission.

Improving the quality of roads

The poorstate ofroadshasanadverseimpactonthe environment.
Fuel consumption on the road which is in bad condition
increases by up to 20%, generating additional emissions of
harmful substances into the atmosphere. In addition, bad roads
are an additional source of noise and vibration®.

Because current and capital repairs were not made in the
period 1998-2006, more than 80% of the roads length in
Moldova exceeded their life time.

The effects of insufficient funding for maintenance and repairs
of roads were amplified by systemic problems. Technical
standards and norms used in the roads sector are outdated
and do not meet current requirements, while the institutional
structure of the road maintenance system is ineffective.

To overcome the problem of bad roads, the country’s
leadership, in the National Development Strategy of the
Republic of Moldova 2020 “(2012), has described the roads
as one of the four critical barriers (education, roads, access
to finance and business environment) which hamper the
harmonious and sustainable development of the country.
Thus, according to the document, about 1,900 km of public
roads shall be rehabilitated and 4,900 km of local roads shall
be repaired by the year 2020. As a result, by the year 2020 the
RM will have 38% of very good roads and 42% of good roads,
with a corresponding impact on GHG emissions.

The action directions described in the Environmental
Strategy for 2014-2023 also mention the adaptation of road
construction conditions to climatic conditions, application
of biodiversity protection requirements and environmental
impact assessment in road construction.

In addition to the National Development Strategy “Moldova
2020% in the transport sector there are a number of other
documents expressing the desire to solve the roads problem.
Among these are: Transport and Logistics Strategy until
year 2022%, the Strategy for land transport infrastructure
development for 2008-2017'%, the Law on Roads (1995), the
Law on Rolling Stock (1996), etc. the Transport and Logistics
Strategy sets the objective of bringing 35% of national roads in
good condition (circa 1,100 of 3,336 km) by the year 2018, and
45% of public roads (circa 9,334 km 0f 4,200) by the year 2022.

The actions undertaken in this area in recent years have
contributed to improving the state of the roads in the country.
Contributions to the roads fund have increased up to 1,364
million lei in 2014'°" and 1524 million lei in 2015'%, including
from the funding provided by external donors (EBRD, EIB,
EC, MCC). Ifin 2006 as much as 7% of all national roads were
in good condition, in 2016 their share increased to 58%'%.

Reducing emissions from air-conditioning systems in motor
vehicles

 National Development Strategy of the RM 2020 “. Law no. 166 of 11.07.2012. Official Gazette No. 245-
247/791 0f 30.11.2012.

 <http://lexjustice.md/viewdoc.php?action=view&view=doc&id=350111&lang=1>

1% Land Transportation Infrastructure Strategy for 2008-2017.Government Decision no. 85 of 01.02.2008. 19.
Official Gazette of the RM, no. 30-31 12.02.2008.

190 <http://lex justice.nd/index.php?action=view&view=doc&lang=1&id=352091>

192 <http://mtid.gov.md/sites/default/files/files/program_235-full.pdf>

1% <http://www.realitatea.md/raport-despre-calitatea-drumurilor-din-moldova-in-total-418-km-de-drum-sunt-
in-repara-ie-iar-S8prc-din-totalul-traseelor-se-afla-intr-o-stare-mediocra_41611.html>
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In view of approximating the national legislation to the
provisions of Directive 2006/40 / EC of the European
Parliament and of the Council of 17 May 2006 relating to
emissions from air conditioning systems in motor vehicles and
amending Council Directive 70/156 / EEC, the Government
Decision no. 1242 of 14.11.2016 on the Regulation on
measures to reduce emissions from air conditioning systems
of motor vehicles'® has been approved. According to this
regulation, "the air conditioning systems on any vehicle shall
no longer be filled in with fluorinated GHG with a GWP, |
greater than 150, except for re-filling the air conditioning
systems containing such gases, which will have been installed
on vehicles prior to 1 January 2021”.

3.5.3. Buildings Sector

The share of the Buildings sector in achieving the energy
efficiency and GHG emissions reduction goals is significant
in the Republic of Moldova. GHG emissions attributed to
buildings make up 21% of the total direct GHG emissions.

The main policies for reducing energy consumption in buildings
are set out in the National Energy Efficiency Program 2011-
2020, the National Development Strategy “Moldova 2020™%,
Energy Strategy of the Republic of Moldova until 2030, the Law
1n0.142 on Energy Efficiency ', and the Law no.128 on Energy
Performance of Buildings'”. The Law no. 142 establishes the legal
framework needed for the implementation of the European
Directive 2006/32 / EC of the European Parliament and of
the Council of 5 April 2006 on energy efficiency of end-users
and energy services, and repealing the Council Directive 93/76
/ EEC, while the Law no. 128 shall transpose the Directive
2010/31 of 19 May 2010 of the European Parliament and the
European Council of 19 May 2010 on the energy performance
of buildings into the national legislation. According to the
National Development Strategy Moldova 2020 and to the Energy
Strategy until 2030, the consumption of energy in buildings
shall be reduced by 10% by year 2020, at the same time 10% of
buildings will be renovated in the long run.

The Law on Energy Performance of Buildings sets minimum
requirements for energy performance of buildings, use of
renewable energy in buildings, energy inspections of buildings
and heating systems to be used, the financial incentives
to promote improvements in the energy performance of
buildings, etc. The document also identifies the buildings
where energy consumption tends to be almost zero:

a) after 30 June 2019 new public buildings should be build-
ings with almost zero energy consumption;

b) until 30 June 2021 all new buildings should be buildings
with almost zero energy consumption.

The Law introduces buildings performance certificates for the
new and existing buildings undergoing major renovations,
and stipulates the certificates issuance procedure. The sale or
renting of buildings will not be possible without the energy
performance certificates.

1% <http://lex justice.nd/index.php?action=view&view=doc&lang=1&id=367710>

19 The National Development Strategy for Moldova 2020 “. Law no. 166 of 11.07.2012. Official Gazette No.
245-247/791 0f 30.11.2012

1% The Law on Energy Efficiency, no. 142 of 02.07.2010. Official Gazette No. 155-158/545 of 03.09.2010

19 The Law on Energy Performance of Buildings no. 128 of 11.07.2014. Official Gazette No. 297-309/609 of
10.10.2014
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Starting with 30 September 2016, it is mandatory to provide
energy performance certificates for public buildings and
buildings frequently visited by the public with a total area of
no less than 250 m?.

The Ministry of Regional Development and Construction
has drafted the Roadmap to Energy Efficiency of Buildings to
ensure that the provisions of the Directive no. 2010/31 / EU
of 19.05.2010 on the energy performance of buildings are
transposed into the legislation of the Republic of Moldova'®.
The draft Roadmap sets out a series of steps required to
implement the Law on Energy Performance of Buildings,
including the actions specified in the National Energy
Efficiency Action Plan for 2016-2018'%.

The Law on Ecodesign Requirements for Energy-Related
Products'' aims to transpose the Directive 2009/125 / EC of
the European Parliament and of the Council of 21 October
2009 establishing the framework for eco-design requirements
for energy-related products. The Law provides the legal
framework for the eco-design requirements applicable to
products with energy impact and sets the requirements for
products with energy impact placed on the market and/or put
into operation, thus contributing to sustainable development,
energy efficiency and environmental protection, as well as to
enhancing security of energy supply.

The Law on Energy Labeling''' transposes Directive 2010/30 /
EU of 19.05.2010 on the indication by labeling and standard
product information of the consumption of energy and other
resources of energy-related products. The Government of the
Republic of Moldova adopted 8 regulations on requirements
for the energy labeling of energy-related products':
household tumble driers, air conditioners, household ovens
and kitchen stove hoods, electric lamps and lighting fixtures,
household washing machines, household dishwashers,
refrigerating appliances for domestic use, TV sets.

The Action Plan on Harmonization of Technical Regulations
and National Standards in Construction with the European
Legislation and Standards for 2014-2020"* includes, among
other things, transposition of EU legislation on construction
into national legislation, development of roadmaps for the
adoption and implementation of European standards in
specific areas (Eurocodes — European standards for structure
design, energy performance of buildings, health and safety
on construction sites, etc.), collaboration with the National
Institute for Standardization in view of replacing all existing
GOST national standards with the identical or similar
European standards, etc.

Other important relevant legislation are the Law on
Housing Stock''%, the Law on Condominium'?®, the Law on

19 The Roadmap to Energy Efficiency of Buildings. Draft. The Ministry of Regional Development and Construc-
tion. Chisinau 2012. <http://mdrc.gov.md/public/files/oldsite/files/5296_FOAIE_DE_PARCURS_EFICI-
ENTA_ENERGETICA_CLADIRI_PROIECT.pdf>

1% The draft GD on approving the National Action Plan on Energy Efficiency for 2016-2018. <http://particip.
gov.md/proiectview.php?l=ro&idd=3254>

1 Law No. 151 of 17.07.2014 on Ecodesign Requirements for Energy-related Products. Official Gazette No. 310-
312/616 0f10.10.2014

! Law No. 44 on Energy Labelling, of 27.03.2014. Official Gazette No. 102/99-249 of 25.04.2014

1> Approval of regulations on energy labelling requirements for the energy-related products. Government
Decision No. 1003 of 10.12.2014. Official Gazette No. 386-396/1100 of 26.12.2014

''* Harmonization of technical regulations and national standards in the field of construction with the European
legislation and standards. Government Decision No. 933 of 12.11.2014. Official Gazette No. 340-343/996 of
14.11.2014

'* Law No. 75 on Housing Stock of 30.04.2015. Official Gazette No. 131-138/249 0f 29.05.2015

% Law No. 913 on Condominium of 30.03.2000. Official Gazette No. 130-132/915 of 19.10.2000

Authorization of Construction Works!'!¢, the GD no. 111
of 12.02.2014 on approval of the Regulation on Technical
Inventory and passporting the built dwelling blocks''”.

In conformity with the National Action Plan on Energy
Efficiency for 2016-2018"'%, the final energy consumption
reduction objective hasbeen revised to reach 92.9 ktoe by 2016
and 167.2 ktoe — by 2020, with sector objectives also revised.
Under this scheme, the sector objective to reduce final energy
consumption until 2016 in the residential sector decreased
from 40.8 to 40.1 ktoe (43.9% and 43.2%, respectively, of the
total goal), while in the public sector it has increased from 11.7
to 27.8 ktoe (12.6% and 29.9%, respectively). The objective of
reducing final energy consumption in the residential sector
by 2020 became 72.2 ktoe (43.2% of the overall goal of 167.2
ktoe consumption reduction), while in the public sector it has
reached to 50 ktoe (29.9%, respectively).

The results of policies and measures implementation in the
construction sector are impressive. Until now the MoREEFF
program has resulted in energy savings amounting to 15,481
MWh/years'".

Among the future projects it is worth mentioning the project
stipulated in the Loan Agreement for the “Energy Efficiency
and Thermal Insulation of Public Buildings in the Municipality
of Chisinau” project, signed with the EBRD and the EIB in
2016, with a total value of 25 million €, including EUR 5 million
provided as a grant'*. The first stage is thermal insulation of 22
public buildings in the capital city, with further insulation of 119

121

kindergartens, high schools and hospitals in the capital city"".
Use of biomass for heating

The use of biomass for heating contributes to improving
energy security and, at the same time to reduction of GHG
emissions. A barrier that prevents the spread of this sources
of energy is higher infrastructure costs relative to traditional
sources. Consequently, the financial support for the promotion
of this kind of projects should be adequately defined. The Law
on Energy Efficiency'? sets out the relevant policies which
are more pragmatically formulated in the Energy Efficiency
Program'*. Implementation of policies is devised to be carried
out through the EEF, mentioned above. At the same time, the
most important support for the promotion of biomass heating
projects registered to date is the international assistance,
mainly provided by the EBRD, through the MoSEFF Project
(1.15 million € already allocated to biomass-based heat plants
ensuring GHG reduction of circa 2.3 ktCO,"*), and Energy
and Biomass Project, financed by the EU (14.56 million €)
and UNDP Moldova (0.56 million €), a total of 14.56 million
€ for the implementation period 2011-2014, the community

!¢ Law No. 163 on Authorisation the execution of construction works of 9 July 2010. Official Gazette No. 155-
158/549 from 03.09.2010

!'7 Regulation on technical inventory and passporting of the existing dwelling stock. Government Decision No.
111 of 12.02.2014. Official Gazette No. 42/127 of 17.02.2014

'8 <https://monitorul.fisc.nd/editorial /guvernul-a-aprobat-planul-national-de-actiuni-in-domeniul-eficien-
tei-energetice-pentru-anii-2016-2018.html>

! MOREEFF Statistics. <http://moreeff.info/statistica-moreeff/>

120 Chisinau Municipality has signed a Loan Agreement with EBRD and EIB for thermal insulation of buildings.
<http://www.moldpres.md/news/2016/12/06/16009720>

! Project on thermal insulation of buildings in the capital city and the loan agreement with EBRD and EIB,
voted and debated at the CMC meeting <http://bani.md/proiectul-privind-izolarea-termica-a-cladirilor-din-ca-
pitala-si-contractul-de-imprumut-cu-berd-si-bei-votat-si-dezbatut-la-sedinta-cmc-video---89033.html>

' The Law on Energy Efficiency, no. 142 of 02.07.2010. Official Gazette No. 155-158/545 of 03.09.2010.

' National Energy Efficiency Program 2011-2020, Government Decision No. 833 0f10.11.2011. Official Gazet-
te No. 197-202/914 of 18.11.2011.

4 <http://www.moseff.org/index.php?id=101#c1249>.
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contribution of at least 15% of the project investment value.
As a result of the project implementation during 2011-2014,
144 public institutions were provided with biomass-based
heating systems with total capacity of 29.6 MW, which ensure

125

reductions of about 25 kt CO, per year'*.

Aiming at strengthening the bioenergy sector, the European
Union has allocated additional funds to finance the expansion
of the project, worth 9.41 million €. In January 2015, the
project proceeded to the second implementation phase, with
the mandate of activity until November 2017. By April 2017
biomass-based heating systems of 11.2 MW with solar panels
(793.2 m*) were installed in 102 public institutions.'*®

The biomass use potential at the national level is about 21
042 TJ' per year, which is 22% of the total energy resources
needed for the country.

3.5.4. Industrial Sector

Opver the recent period of time a number of policies pertaining
to GHG emissions reduction in the industrial sector have
been approved and are underway. The most relevant of these
are the following:

« The Law on the Accession of the Republic of Moldova to
the Amendment to the Montreal Protocol on Substances
that Deplete the Ozone Layer (2006)'* and the Law
on approval of the Regulation on the trade regime and
regulation of the use of halogenated hydrocarbons
depleting the ozone layer (2007)'%, by which the ozone
layer depleting substances are prohibited, or have a strict
record keeping and management regime in the Republic
of Moldova. In September 2009, the European Bank for
Reconstruction and Development (EBRD) launched the
Energy Efficiency Finance Financing Line in Moldova
(MoSEFF Project), with effective GHG reduction impact
of about 57,511 tons'*, which continued in 2016 as well.

« The National Program for Energy Efficiency for 2011-
2020, besides the objectives set for the country as a whole,
also formulates targets for the industrial sector. Thus,
aiming at reducing energy demand, and capitalizing on
the energy saving potential through the use of equipment,
machinery and advanced technologies, the following
measures were designed:

a. development and proposing of voluntary agreements
for accomplishing energy savings in industry. Accord-
ing to estimates, the long-term agreements allow 10
to 20% of energy savings. Voluntary agreements shall
be transparent and shall contain, where appropriate,
quantified, monitoring and reporting objectives;

b. developing an energy efliciency program for the indus-
trial sector;

c. considering the possibility of applying white certifi-

125 <http://old.biomasa.md/img/docs/MEBP_Proiecte_de_incalzire_a_institutiilor_publice 01.12.2014_
RO.pdf>

12¢ <http://biomasa.md/wp-content/uploads/2016/02/MEBP-II_Lista-proiectelor-aprobate-pentru-investi-
tii_10.04.2017_ENG.pdf>

"7 <http://wwwbiomasa.aee.md/img/docs/biomass-heating-systems-ro.pdf>.

12 Law on the accession of the REPUBLIC OF MOLDOVA to the amendment to the Montreal Protocol on
substances destroying the ozone layer image, no. 119-XVI dated 18.05.2006. Official Gazette No. 87-90/391
from 09.06.2006.

'# Law approving the trade regime and the use of halogenated hydrocarbons destroy ozone layer, no. 852-XV of
14.02.2002. Official Gazette of RM No. 54-55/383 from 18.04.2002 (amended in 2007).

130 <www.moseff.org>
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cates schemes;

d. monitoring of energy consumption in the sector
through the development by the Energy Efficiency
Agency of an energy efficiency questionnaires and get-
ting the enterprises with high consumption of energy
to fill them in by the end of each year;

e. information and training the industry sector about en-
ergy management and training, as appropriate, of ener-
gy managers;

f. avoiding the use of fluorinated gases where possible
and cost efficient. During 2010-2016 the Republic of
Moldova has imported 516,743 tons refrigerants with
a global warming potential (GWP) of 1,024,955.7 tons
CO, equivalent.

« National EnergyEfficiency Action Plan, whichis developed
for three years and is intended for the implementation of
art. 17 of Law no. 142 of 2 July 2010 on energy efficiency
and the Government Decision no. 833 of 10 November
2011 “On the National Energy Efficiency Programme
for 2011-2020”. The sole purpose of this document is to
improve energy use and to reduce GHG emissions. The first
NEEAP for 2013-2015"" has been finalized, and currently
the NEEAP for 2016-2018'% is being implemented. The
NEEAP 2016-2018 provides for the 15% or 72 ktoe of
energy savings in industry by 2020.

« The Industrial Development Strategy until 2015", which
establishes the basic principles, objectives and priorities of
the sector development, as well as the main mechanisms
and instruments for its implementation, which ensure the
efficiency and competitiveness of the industrial sector.

« The Cooperation Agreement between the Republic of
Moldova and the United States Agency for International
Development and Government of Sweden"*, through the
Competitiveness Enhancement USAID project, provides
for allocation of US$22 mil for the core industrial sectors
of the RM in the next four years (2016-2020), supporting
450 enterprises. As a result, jobs will be created, which
will help to reduce poverty and migration. Moreover,
18 thousand Moldovans will improve professional skills
through the industrial centers of excellence and innovative
hubs.

« The Law on Industrial Parks'**, based on which nine
industrial parks are currently in place and operational. The
details to this chapter are provided in Chapter 6.2.1.

« The Law on Environmental Pollution payments'.

According to the amendments made to the Law in
2016 and 2017, fluorines replacing the ozone depleting
substances are not included in the list of goods which,
during use, cause environmental pollution. Consequently,
they are not subject to taxation and therefore are motivated
to be used.

'3 PNAEE 2013-2015. <http://lexjustice.md/index.php?action=view&view=doc&lang=1&id=346722>

13 <http://lex justice.md/index.php?action=view&view=doc&lang=1&id=369635>

133 The industry’s development strategy for the period until the year 2015. Government Decree No. 1149 from
05.10.2006. Official Gazette of RM No. 164-167 from 20.10.2006

3% Cooperation Agreement between the R. of Moldova, USAID and the Government of Sweden - <https://
www.radionoroc.md/stiri/main/2955?page=1>

135 The Law No. 182 of 15.07.2010 on Industrial Parks and amended by the Law No. 276 of 15.11.2013. Official
Gazette No. 155-158 of 03.09.2010.

13 <http://lex justice.md/viewdoc.php?action=view&view=doc&id=311615&lang=1>
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It should be noted, that in the industrial sector the
environment related issues are reflected only episodically and
as a rule, very generally, in a number of laws, such as the Law
on Entrepreneurship and Companies (1992), the Law on
Standardization (1995), the Law on Certification (1999), the
Law on Licensing of certain types of activity (2001), the Law
on Industrial Safety of Hazardous Industrial Objects (2000)
the Law on Technical Regulation (2006), etc.

At the same time, in pragmatic format the industry’s
contribution to reduction of GHG emissions is reflected in
the Development Strategy of the Republic of Moldova until
2030 and the Action Plan for its implementation, published
in March 2017. According to the Strategy, in order to fulfill
the Intended National Determined Contribution of the R.
of Moldova, the level of GHG emissions in industry by the
year 2030 shall be by at least 45% lower compared to the year
1990 under the unconditional scenario, and by 56% under the
conditional scenario.

3.5.5. Agricultural Sector

Greenhouse gas emissions from the agricultural sector
are basically generated by three large sources: enteric
fermentation, waste management, and agricultural soils. In
2013 the agricultural sector was the major source of CH, and
N,O emissions, accounting for circa 22.1%, and respectively
91.4% of total national emissions. CH, emissions are
generated by enteric fermentation and from animal manure,
while N, O emissions— by agricultural soils and to a less extent
from animal manure.

The source of CH, emissions from the source category 3Al
“Enteric fermentation” is the stomach of ruminant cattle,
where methane gas is generated, and which is subsequently
released into the atmosphere. The source category 3B
“Manure management” generates both, methane and nitrous
oxide. As a rule, poorly aerated manure management systems
generate large amounts of CH, and smaller amounts of N, O,
while well-ventilated systems generate fewer CH, emissions
and more N,O emissions.

Direct sources of N O emissions from agricultural soils are
those resulting from the nitrogen incorporated into the soil
with chemical nitrogenous and organic fertilizers, from the
incorporation into the soil of the nitrogen contained in the
urine and animal manure excreted by domestic animals during
grazing, from incorporation of agricultural residues into the
soil, and from nitrogen mineralization due to soil carbon
losses as a result of changes in the use of agricultural land and
soil management practices.

Enteric Fermentation

The Republic of Moldova does not have approved policies
geared towards diminishing the environmental impact of
enteric fermentation. The main purpose of cattle breeding
activities has been and still is meeting the demand of
population for foods of animal origin. This goal is being
achieved by implementing programs and strategies aimed
at improving the genetic pool of farm animals and poultry,
contributing to increasing productivity and decreasing the
specific amount of fodder per production unit. In parallel

with these positive effects in animal productivity, the specific
GHG emissions (per production unit) decrease, although
the overall amount of emissions will inevitably grow upon
revitalization of the animal husbandry sector, increase in
livestock and poultry numbers.

The basic animal husbandry policies with an indirect impact
on the implementation of the commitments of the RM
under the UNFCC reflected in several laws and strategies,
include the Law on Veterinary Activity (1993), the Law on
Selection and Reproduction in Animal Husbandry (1995),
the Law on Animal Husbandry (1999), the Law on Food
(2004), the National Strategy for Sustainable Development of
Agribusiness of the RM for 2008-2015 (2008)%".

Based on these policy documents concrete action have been
taken towards the implementation of the respective policies,
including:

« Orders of the Ministry of Agriculture and Food Industry
regarding some measures on improving the cattle genetic
pool by means of artificial insemination, no. 101 of
21.05.2008, no. 46 of 24.02.2009, no. 58 of 02.04.2010,
and no. 98 0f 26.05.2011"¥,

o The state enterprise “Moldsuinhibrid” for research in
swine selection and cross-breeding was created'*’,

o The cattle farming enhancement program for years
2014-2020 was approved (Order no. 146 of the MAFI of
26.06.2014),

« The sheep and goat farming enhancement program for
the years 2014-2020 was approved (Order No. 146 of the
MAFI of 26.06.2014).

Implementation of such programmes contribute positively
to recovery of the animal husbandry sector, increase in
productivity and increase of livestock numbers and, ultimately
- to the increase in global production of foods of animal
origin. Along with these positive trends the amount of GHG
emissions will also increase, however the specific emissions
(related to production unit) will decrease.

Manure Management

The regulatory framework of the Republic of Moldova
does not include policies specifically aimed at manure
management. At the same time, the country’s policies geared
toward boosting the use of renewable sources of energy, as
well as soil conservation technologies, contribute to manure
becoming increasingly valuable, whether they are used for the
production of biogas as fuel to produce electricity, or used as
organic fertilizer on agricultural lands, being obtained as a
result of:

« depositing manure on specially built and properly
equipped platforms;
« processing of manure by composting;

« manure processing for biogas production.

'7 The National Strategy on Sustainable Development of Agribusiness of the Republic of Moldova
(2008-2015). Government Decision No. 282 of 11.03.2008. 54. Official Gazette of RM No. 57-60 of
21.03.2008

138 <http://lexjustice.md/?search=true>.

' Government Decision No. 1095 from 08.09.2003 on research in swine selection and cross-breeding. Official
Gazette No. 200-203/1149 on 19.09.03.
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Thus, in Colonita community, a 83 kW power plant, operating
on manure collected from nearby settlements was put into
operation in 2006. Since 2011, the energy produced is fed into
the power grid and is priced according to the tariff approved
by ANRE. Similar plants that use manure to produce biogas,
but with a lower capacity, also operate in the Farladeni village
in Hancesti district and Zabriceni village, Edineti district'®.

Agricultural Soils

Moldova has particularly valuable soils, which now are
inappropriately used. The soils can yield higher crop
productivity than they currently do. The economic and energy
crisis, implementation of reforms in agriculture, along with
the increased number of small land owners who do not have
appropriate equipment and specialized knowledge, resulted
in increasingly intense soils degradation processes. The main
causes of soil degradation are: (1) use of inappropriate soil
cultivation technologies; (2) allocation of land without taking
into account the soil conservation and fertility maintaining
needs; (3) failure in crop rotation; (4) lack of funding at
all levels: national, local and individual owner; (S) limited
access to information about the efficient use of soils; (6)
unauthorized deforestation on agricultural lands; (7) lack of
appropriate forest buffer zones. Soil degradation is estimated
at 3.1 billion lei annual losses, including losses due to soil
erosion, landslides and ravines, and losses in agricultural
production.

Main factors of soils degradation and land desertification in
the Republic of Moldova are: (1) the misbalance between
natural and anthropogenic ecosystems determined by
the high share of arable lands; (2) soil erosion, including
deflation; (3) dehumification and chemical degradation;
(4) active landslides; (5) soil salinization; (6) damage of the
structure and physical degrading; (7) wetlands degradation /
destruction; (8) excessive grazing, etc.'*!

Long-term preservation of the soil quality by increasing the
content of organic matter in soil as humus is the only way to
reduce GHG emissions from agricultural land.

The above goal has been stipulated in a number of strategies
and agribusiness sustainable development programs'*.

Unfortunately, little progress has been made. As a result,
over the past 25 years agriculture has been mainly driven
by exploitation on soils natural fertility (the humus content
available in soils). As a result, any increase in harvest, caused
by the climate factor, not followed by compensation of
organic matter losses in soil, has led to the increase in GHG
emissions into the atmosphere. Thus, the increasingly intense
dehumidification processes resulting from subsistence
farming has led to a decrease in carbon accumulated in the
soil, an increase in CO, emissions and a decrease in the quality
and fertility of agricultural soils.

To overcome the situation, in 2011 the Ministry of
Agriculture and Food Industry developed and the Moldovan
Government approved the Program of Soil Fertility

140 <http:/ /www.publika.md/energia-alternativa-tot-mai-populara-o-instalatie-cu-biogaz-functioneaza-la-o-ma-
nastire-din-edinet_2234451.html>

14! <http://www.undp.md/media/tender_supportdoc/2013/645/Strategia%20Nationala%20a%20Programu-
1ui%20de%20Granturi%20 Mici.pdf>.

' Government Decision No. 282 of 11.03.2008 on approving the national strategy on sustainable development
of agribusiness of the Republic of Moldova (2008-2015). Official Gazette No. 57-60 of 21.03.2008. Government
Decision No. 1199 on approving the development strategy of agri-food sector for 2006-2015. Official Gazette
No. 170-173 0f 03.11.2006. Government Decision No. 636 of 26.05.2003 on approving the use of new lands and
increasing soil fertility (part I and part IT). Official Gazette No. 99-103 of 06.06.2003.
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Preservation and Enhancement for the period 2011-2020'%.
In particular, it provides for halting the degradation of the
active forms of soil cover degradation the area of about 877
thousand hectares of arable land (about 50% of the surface
of arable lands) and undertaking actions for soil fertility
conservation and enhancement on the area of 1.7 million ha
by 2020. Unfortunately, this programme’s financial coverage is
insufficient (circa 18 million lei annually) and cannot ensure
radical changes of the existing situation. Some improvements
may be expected from the actions undertaken by agricultural
economic operators through the implementation of
environmentally friendly and least costly farming practices,
such as crop rotation, use of fertilizers, conservative tillage
system, etc. At present unconventional ploughing is used on
about 70% of the arable lands, while new technologies such as
“no-till” and “mini-till” are used on about 2.4 % of arable lands
only. Crop residues from the previous harvest are incorporated
into soil on circa 30% of the arable lands only. Crop are not
rotated regularly. The quantity of chemical fertilizers used in
agriculture is low, on average about 20 kg of active substance/
ha; practically no organic fertilizers are applied to soil — on
average about 10 kg/ha (mainly used in greenhouses and
when planting orchards).

It should be mentioned that other policy documents aimed
at meeting the goals of enhancing soils fertility were also
approved, including:

o the National Complex Soil Fertility Enhancement
Program for 2001-2020"*.

« The National Agricultural and Rural Development
Strategy for 2014-2020.

o The Environment Strategy for 2014-2023 and Action Plan
for its implementation'®.

« The Climate Change Adaptation Strategy of the Republic
of Moldova until year 2020 and Action Plan for its

implementation'*.

A number of draft policies are planned to be approved in
2017, which will have a positive impact on the situation in
agriculture, rural areas and GHG emissions reduction in
agricultural sector. Among these is the draft of Government
Decision regarding the method for distributing the means
of the National Agriculture and Rural Development Fund,
which has grown over the past S years from 280 million lei in
2010 to 900 million lei in 2016. The grants provided from the
Fund will significantly contribute to improving fertilization of
agricultural soils.

Improvement of the situation related to enhancing the soil
quality status requires the following urgent actions:

a) proper anti-erosion and hydrological planning of agri-
cultural lands, taking into consideration the suitability
oflands for various use;

b) implementation of conservation soil cultivation sys-
tems;

c) creating a mandatory system of organic fertilization of
soils by using green fertilizers and organizing the pro-

14 Government Decision no. 626 of 20.08.2011 on approving the Program of soil fertility preservation and
enhancement for the period 2011-2020. Official Gazette no. 139-145 0f 26.08.2011.

!# Government Decision No. 626 of 20.08.2011 on approving the Soils Conservation and Fertility Enhance-
ment Program for 2011-2020. Official Gazette No. 139-145 0f 26.08.2011

!4 The Environmental Strategy for 2014-2023 and Action Plan for its implementation. Government Decision
n0.301 din 24.04.2014. Official Gazette no. 104-109 as of 06.05.2014

146 <http://lex justice.md/index.php?action=view&view=doc&lang=1&id=355945>
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cess of manure collection from individual households
for composting, and its subsequent implementation at
community level;

d) introducing crop rotation, decreasing the share of hoe-
ing crops;

e) harmless chemical fertilization (required minimum) of
agricultural crops, etc.

3.5.6. Forestry Sector

It is well known that forests are a key element for the
maintaining of eco-systemic equilibrium, protection of land
and water resources, improving the national landscape, the
appearance and microclimate of settlements. The forests
had always been having this role, and when human activity
has contributed to climate change, the importance of forests
has increased even further - they became a crucial element
of carbon removal and regularization of hydric and thermal
regime of the landscape.

According to historical records, only two centuries ago more
than 30% of the territory on which our country is set now,
was occupied by forests. Now, the share of forests is much
smaller and accounts for about 12% of the country’s territory.
While in Europe forests cover nearly 45% of the surface of the
continent'".

Wishing to change the current situation, the country’s
authorities have set the target to expand the forests area up to
15%'* by 2020, at the same time enhancing the condition of
existing forests. Similar tasks are stipulated in the Environmental
Strategy'®, where among the specific objectives are the
expansion of forests to up to 15% of the country’s territory, of
natural areas protected by the state up to 8.1% and ensuring
efficient and sustainable management of natural ecosystems.
In order to achieve this objective it is planned to create and
restore riparian protection stripes and watersheds on the area
of 30 thousand ha, forests on degraded lands, green spaces - on
the area of 150 thousand hectares. These activities are planned
for the period until 2023. To this end, over the last decade a
number of concrete policies aimed at accomplishing by the
year 2020 of this objective, equivalent to planting of about 130
thousand hectares of forest vegetation, have been approved.
Among these it is the National Plan for expanding the areas
with forest vegetation for 2014-2018"°, which provide for
afforestation of degraded lands, of watersheds and water basins
protection stripes, as well as farmlands protection forest belts
on the area of 13 041 ha.

In addition to increasing the woodland surface, the forests in the
RM require multiple activities aimed at improving the quality
thereof. Thus, according to the results of various reports/studies
the major malfunctions that characterize the current condition
of the forests in the Republic of Moldova, are:

« worsening of the health and vitality condition of forests;
« the spread of adventive and invasive species;

147 <http:/ /www.ecomagazin.ro/republica-moldova-codasa-la-capitolul-paduri-vezi-care-este-cea-mai-impadu-
rita-tara-din-€pa/>.

14 The national Strategy and Action Plan on Biodiversity Conservation. The Law no. 112-XV of 27.04.2001.
Official Gazette n0.90-91/700 of 02.08.2001.

14 The Environmental Strategy for 2014-2023 and Action Plan for its implementation. Government Decision

no. 301 din 24.04.2014. Official Gazette of the RM no. 104-109 of 06.05.2014.

15 Government Decision no.101 of 10.02.2014 regarding the approval of the National Plan to expand the area of
land with forest vegetation for the years 2014-2018. Official Gazette No. 35-41 from 14.02.2014.

« about 60% of forest vegetation originates from the 2-4
generation of vegetative offshoots (in sessile oak it is
approximately 90%), with a much reduced resistance to
biotic and abiotic harmful factors;

« approximately 40% of arboretums do not comply with the
standing conditions.

This situation also affects the productivity of oak species, 43%
of which have high productivity and 57% - lower productivity.

In order to improve the situation in the national forest sector it
is necessary to implement the following actions:

« preparation of a comprehensive study on the current state
of forests and forecasting its future evolution, including
under the climate change hypothesis;

« developmentandimplementation ofa national programme
for the improvement of the status of degraded forests and
forest biodiversity conservation;

o the completion of the process of compiling the seed
database;

« gradual reconstruction/replacement of arboretums non-
compliant with standing conditions;

« gradual conversion of oak species arboretums from grove
to forest mode.

The regeneration of the existing forests and the expansion of
areas covered with forest vegetation is provided forinanumber
of normative acts, updated on numerous occasions, including
the Law no. 1515-XII of 16.06.1993 on Environmental
Protection (1993), the Forestry Code (Parliament Decision
no. 887-XII of 26.06.1996), the Law for Improvement of
Degraded Lands by Afforestation (Parliament Decision no.
1041-XIV of 15.06.2000), the Strategy for the Sustainable
Development of the Forestry Sector (Parliament Decision no.
350-XV 0f 12.07.2001), the National Strategy and Action Plan
for Biological Diversity Conservation (Parliament Decision
no. 112-XV 0f 27.04.2001) , Government Decision no. 636 of
26.05.2003 on approval of the Program for Land Reclamation
and Soil Fertility Enhancement (2003), Government
Decision no. 737 of 17.06.2003 regarding the approval
of the State Program of regeneration and afforestation of
woodlands for the years 2003-2020, Government Decision
no. 739 of 17.06.2003 on the implementation of the Strategy
for Sustainable Development of the National Forest Sector,
the Environmental Strategy for the years 2014-2023"' ,
Government Decision no.101 of 10.02.2014 on approval
of the National Plan for expansion of surfaces covered with
forest vegetation; numerous international agreements to
which the Republic of Moldova is a party (the United Nations
Framework Convention on Climate Change, the Convention
on Biological Diversity, the Convention on Combating
Desertification, etc.) and other laws and decisions of the
Government of the Republic of Moldova that directly or
indirectly refer to the respective sector.

Regeneration and Afforestation of the Forest Fund Lands

The State Program for regeneration and afforestation of forest
lands is planned for 2003-2020'%?, covering relevant policies
which are being implemented. The programme calls for the

! Government decision No. 301 from 24.04.2014 regarding the approval of the Environmental Strategy for the
years 2014-2023 and action plan for its implementation. Official Gazette No. 104-109 from 06.05.2014.

12 Government decision No. 737 from 17.06.2003 approving the State Program for regeneration and afforestati-
on of the forestlands for the years 2003-2020, Official Gazette No. 132-133 of 01.07.2003.
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regeneration and afforestation of the forest fund areas of 95.1
thousand hectares, and accomplishing this amount of work
require 588.1 million lei or 32.2 million spending annually.
For the period 2003-2020 forests regeneration works have
been planned to be carried out on the total area of 95.5
thousand ha, as follows: planting of homogeneous stands —
24.6 thousand ha, helping natural regeneration — 39 thousand
ha, and natural regeneration — 31.4 thousand ha.

During the period 2003-2016, however, planned works
were not accomplished to their full extent. So, the forest
regeneration works have been effectively carried out on as
much as 55.3 thousand ha'** (58.1%), including planting of
homogeneous stands — on 14.6 thousand ha (59.3%), helping
natural regeneration along with natural regeneration - on 40.7
thousand ha (57.8%).

Ofthe total area of 55.3 thousand ha, where forest regeneration
works have been carried out, 14.6 thousand hectares (27.9%)
were planted with homogeneous stands, and on 40.7 thousand
ha regeneration and helping natural regeneration works have
been carried out. The reason of non-accomplishment of
objectives is failure to use the possibilities in cutting the main
products, including those affected by natural calamities.

As a result, it has been found that the State Programme of
regeneration and afforestation of forest fund lands for 2003-
2020 level has been fulfilled at only 58.1%. By keeping the
same pace of work, the programme is unlikely to be fulfilled.
The main reason of such state of things is lack of adequate
financial coverage.

Land Use and Soil Fertility Enhancement

The Land Use and Soils Fertility Enhancement Program's*
was designed for the period 2002-2010.

Analysis of work carried out under this programme showed
that the Program’s objectives were not effectively fulfilled, the
main reason being lack of adequate financing of the planned
actions.

Of the total area of 133.1 thousand hectares of land intended
for afforestation, forest plantations have been planted on 58.3
hectares (43%), field protection stripes have been planted on
75 hectares (0.6%), watershed protection forest belts have
been planted on 168 hectares (0.1%), 57.9 thousand hectares
of degraded lands (80%) have been afforested, while anti-
erosion strips were not created at all.

Kyoto Protocol Clean Development Mechanism Projects

Two CDM projects dedicated to regeneration, afforestation,
and soil conservation have been proposed and are running:

« The World Bank supported Project Soils Conservation in
Moldova, launched in 2002. It provides for rehabilitation
and conservation of soils through afforestation of 20.3
thousand hectares of land in the process of degradation,
with the major aim of contributing to implementation
of UNFCC provisions and Kyoto Protocol mechanisms.
The owners of the land intended for afforestation are 383

153 Report on the status of the forestry fund and results of “Moldsilva” Agency’s activity in 2010-2015, Chisinau,
2016.

' The Land Reclamation and Soils Fertility Enhancement Program. Government Decision no. 636 of
26.05.2003. Official Gazette No. 99-103 of 06.06.2003.
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mayoralties and 23 forestry undertakings in all territorial-
administrative units of the country, with the exception of
Transnistria. The main activity of the project - planting of
homogeneous stands, is practically completed. In addition
to the harvested forest products, the net reduction of CO,
emissions in the first 20 years will be 3.6 million tons, of
which 1.9 million tons in 2004-2017 have already been
contracted from the World Bank funds. For the period
2004-2015, about 1.7 million tons of CO, emission
reductions were reported, of which 851911 tons were
certified in 2012.

« The World Bank supported Project Development of
Community Forestry Sector in Moldova, effectively
launched in 2006, with the purpose to create new
communal forests on an area of 8.5 thousand ha, by
afforestation of eroded or non-productive lands, carbon
removal, enhancing regional and local forestry resources,
additional provision of wood and developing a basis for
sustainable local/ regional development. The planned
lending period under the project is 30 years (2006-2035).
Total CO, removal over the entire lending period is 1.3
million tons, of which 600 thousand tons of CO, have
already been contracted from the World Bank Funds.
Almost 0.5 million tons of CO, have been reported for
2006-2016, of which over 300 thousand tons CO, were
certified in 2013.

Use of Wood Mass

In addition to removing carbon during photosynthesis, forests
are an additional source of GHG emission reductions as a
result of the use of wood harvested for energy purposes during
forest tending, and substituting the fossil fuels. To make this
process more efficient, the Government Decision no. 1184
0f 22.12.2010 and no. 890 of 28.12.2015"* have been passed,
which allowed harvesting of 1,940 thousand m*® wood in
2011-2015, and 1,871.5 thousand m®in 2016-2020, during the
cuttings of the main wood productsin the forestry fund managed
by the "Moldsilva” Agency. These Government Decisions have
been passed in conformity with the Forestry Code'>” provisions
for sensible, timely and efficient use of exploitable wood mass,
improving the condition and eco-protective functions of forests.
Harvesting of wood in the forests of Republic of Moldova takes
place during cutting of secondary products (clearing, cleaning,
pruning, thinning) and logging of main products (regeneration,
conservation, cleaning), as well as ecological reconstruction.
The works are carried out in accordance with the planned
forestry practices, the amounts of wood to be harvested being
approved by the Ministry of Agriculture, Regional Development
and Environment annually.

3.5.7. Waste Sector

As a rule, reducing GHG emissions in the waste sector is
seen as possible by three ways: reducing methane emissions
from solid waste disposal sites and from wastewater treatment
plants; re-use and recycling of biodegradable waste; recovery

135 Government decision No. 1184 22 December 2010 approving the possibility of harvesting the timber in the
process of illegal logging of main products for the period

2011-2015. Official Gazette No. 254-256 from 24.12.2010.
1% Government decision No. 890 dated December 28, 2015 approving the possibility of harvesting the timber
in the process of illegal logging of main products for the period 2016-2020. Official Gazette No. 370-376 from
31.12.2015.
'7 Forestry code. Low no. 887-XI1I din 21 June 1996. Official Gazette No. 4-5 from 16.01.1997.



CHAPTER 3: INFORMATION ON MITIGATION ACTIONS AND THEIR EFFECTS |139 |

of energy from waste and wastewater, which substitutes for
energy obtained by burning fossil fuels.

To illustrate the importance of waste in terms of its impact
on the environment, it should be mentioned that waste
contribute to formation of 54.9% of total methane and 5.1%
of the nitrous oxide emissions formed at the national level, the
contribution of the sector being approximately 12.2% of total
GHG emissions in 2013.

Reduction of these emissions is possible by redirecting as
large as possible amounts of biodegradable waste away from
the waste disposal sites. This can be achieved by encouraging
recycling of waste and increasing of energy recovery from
waste. So, in conformity with art. 56 of the Law on Waste no.
209 of 29.07.2016, new regulations on biodegradable waste
management have beenissued. According to these regulations,
biodegradable waste is defined as waste ,,coming from gardens
and parks, food waste or waste from households, restaurants,
catering companies or retail outlets, which is compatible with
waste coming from food processing enterprises”

Wastewater also has a pool of reserves for the GHG emissions
reduction. Thus, approximately 14.2% of total GHG emissions
from the “Waste” sector are assigned to wastewater. The way
of reducing GHG emissions from the wastewater is seen by
eliminating the anaerobic treatment from the sewage waters
purification operation or by capturing the methane generated
in this process. Currently, the legal framework does not set
forth any requirements for reducing GHG emissions in the
process of collection, purification and wastewater discharge,
it does not regulate the exploitation of the sludge fields at the
treatment plants aimed at reducing the relevant emissions.

Policy and Legislative-Normative Framework

The approximately S0 legislative documents and more than
60 Government Decisions approved so far in the field of
environmental protection have not been specifically intended
to achieving the above-mentioned objectives, being only
tangentially relevant. The Low Emissions Development
Strategy until 2030 and the Action Plan for its implementation
published in March 2017, is an exception. At the same time,
policies aimed at discouraging storage of waste on landfills and
encouraging recycling, providing sewerage services for the
urban area and social facilities in the rural area, deserve more
attention. Such a way to reduce GHG emissions has proven to
be most effective in countries with good waste management
practices'*®. In this respect we will mention a few, the most
relevant of the national normative acts, which promote such
measures:

o The Law on Environmental Pollution Payments'?,

approved in 1998 and updated over time, including in
2017, provide for:

- payments for waste disposal, but only for waste that
cause N,O, CO, and CH, emissions, which are not on
the list of “Coeflicients of aggressiveness for some pol-
lutants emitted into atmospheric air”

1% The UK’s Fifth National Communication under the United Nations Framework Convention on Climate
Change. 2009

'3 The Law on Environmental Pollution Payments, No.1540-XIIIof 25.02.98, Official Gazette of the RM No.54-
55/378 of 18.06.1998.

- payments for deposits of waste from pig breeding fa-
cilities and farms, ranging from 0.024 minimum wag-
es /m® (with screen shield), to 0.0S minimum wages/
m?® (without screen shield). Respectively, for the cattle
breeding facilities and farms: 0.006-0.012 minimum
wages/m’, and for poultry farms 0.003-0.006 mini-
mum wages/m>. Analysis of these figures show that
payments have been calculated taking into consider-
ation the impact of waste on the soil, underground wa-
ter and other components of the environment, but not
on climate change, given the fact that emissions from
such biomass show higher values when stored with
screen shields. Smaller payments are charged for this
type of storages, which is encouraging rather than dis-
couraging emission of CH, in the atmosphere.

- payments for discharge of pollutants with wastewater,
set at a fixed level, without specifying the impact of each
pollutant on climate change. For example, for the Chisi-
nau municipality 234 lei (about us $12.6) is charged for
one conventional ton of discharged wastewater.

« The Law on Industrial and Household Waste!®®, also
updated in 2016, provide for storage of waste against
payment, however, the payments are not established. The
only existing payments are payments for environmental
pollution, but these can be obtained only through the court.
These payments are paid based on calculations made by
environmental inspectors, and shall be paid into the National
Ecological Fund. At the same time, there is no clearly
defined regime for storing waste at solid waste disposal sites
(SWDS), and the source for the rehabilitation of SWDS
land is not determined. Non-differentiated payments do
not encourage companies to reduce the amount of waste

produced and discharged in landfills.

« The Law on Atmospheric Air protection'® provides
for payments for exceeding the maximum admissible
concentration of pollutants in the atmosphere. However,
greenhouse gases are not included into the monitored
category, as specified in the Instruction on the Assessment
of Air Pollution Damage caused by Pollution by Stationary
Sources'®”. At the same time, another instruction approved
in 2004, namely the Instruction on the Assessment of
Air Pollution Damage due to Management of Industrial
and Household Waste'®®, expressly provides for this
payment, which is calculated based on the concept that
one tone of CO, costs 18 lei. In fact, it is difficult to charge
this payment, given the fact that it is necessary to have
laboratory proof, while technical capabilities to do the
necessary analyses are missing. As a result, this payment
have not been applied so far.

Water Supply and Sanitation Strategy (2014 - 2028),
approved by the Government Decision no. 199 of 20 March
2014'%*, which aims to present an updated and detailed
route of water supply and sanitation sector development,

1% The Law No.1347-XIII of 09.10.1997 on Industrial and Household Waste. Official Gazette No. 16-17 of
05.03.1998.

1! The Law on Protection of Atmospheric Air, No. 1422 of 17.12.1997. Official Gazette No. 44-46 of 21.05.1998.
12 Assessment of Air Pollution Damage caused by Pollution by Stationary Sources of 16.08.04 no. 381. Ministry
of Environment. Official Gazette No. 186 of October 15.

15 Assessment of Air Pollution Damage due to Management of Industrial and Household Waste 08.06.2004.
Ministry of Environment. Official Gazette No. 189-192/384 0f 22.10.2004.

14 <http://lexjusticemd/md/352311/>
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both in the medium term (until 2018), and in the long
term (until 2028), as well as contribute to insuring the
human right to safe drinking water, as a fundamental right.

« The Regulation on Regulation regarding the conditions
for waste water discharge in water bodies, approved by
the Government Decision no. 802 of 9 October 2013'%,
encourages the application of the general measures and
the best available techniques for:_

- banning or reducing discharges of wastewater that re-
fers to the use ofliquid industrial residues or sub-flows
with high concentration of wastewater for the produc-

tion of energy (e.g. biogas);

- banning or reducing discharges of wastewater if it is
possible to use it for insulation of animal feeders, for
production of fertilizers, use it for correcting the soil
structure, or production of energy.

« The Law on Waste, no. 209, of 29.07.2016'% sets forth
the legal basis, the state policy and actions needed to be
undertaken for the protection of the environment and
population health by preventing or reducing the effects
derived from generation and management of waste. The
Law transposes Directive 2008/98/EC of the European
Parliament and a number of provisions from 9 EU acts,
creating a platform for taking over or transposing into
national legislation the provisions of these acts provided for
inthe Association Agreement, and the agreement on creation
of deep and comprehensive free trade area (DCFTA),
which is an integral part of the Association Agreement.
The Law imposes new regulations, including those looking
at ensuring separate collection of bio-waste with a view to
their composting and fermentation; treating bio-waste in a
way ensuring high level of environmental protection; use of
environmental safe materials produced from bio-waste. At
the same time biodegradable waste from parks and gardens
must be collected separately and transported to composting
stations or to individual composting platforms. During
2017 the Ministry of Agriculture, Regional Development
and Environment will develop the framework of secondary
legislation and promote it to the Government for approval
before the end of the year.

« The Waste Management Strategy of the Republic of
Moldova for 2013-2027' promotes a new manner of
collecting household and industrial waste, recovery
of reusable materials, environmental protection and
implementation of a unitary street sanitation program,
which would contribute to the reduction of the amount
of waste deposited in the respective areas, by establishing
an appropriate treatment system for each type of waste in
order to protect the environment. The overall objectives
of the Strategy are: development of integrated waste
management system by harmonizing the legal, institutional
and regulatory framework to the EU standards, based on
regional approach and territorial division of the country in
8 of waste management regions. Also, the Strategy provides

1% Government Decision no. 802 of 9 October 2013 on approval of the Regulation on conditions of wastewa-
ter discharge into the water bodies, Official Gazette no.243-247/ 931 of 01.11.2013

166 The Law on Waste No. 209, 0f29.07.2016, Official Gazette No. 459-471/916 of 23.12.2016

' Government Decision No. 248 of 10.04.2013 on approval of Waste Management Strategy of the Republic of
Moldova for 2013-2027. Official Gazette No. 82 of 12.04.2013.
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for the development of regional infrastructure to eliminate
domestic solid waste and for transfer stations, in accordance
EU Member States practices. Construction of regional solid
waste sites shall be carried out under new rules approved
by the regulation on waste disposal, based on the Law on
Waste no. 209 of 29.07.2016 and transposition of Directive
no. 1999/31/EC on Waste Disposal.

Specific objectives for waste generating GHG emissions, i.e.
vegetal waste, manure, waste from woodworking and others
are as follows: (a) to encourage use by aerobic and anaerobic
composting and building waste composting and fermentation
capacities, at least one per rayon; (b) support for using waste
for energy purposes, where capitalization is not feasible
from technical and economic view, safely for the health of
population and environment.

To achieve these objectivesitis plannedto: (1) create networks
for separate waste collection of vegetal waste, manure, waste
from woodworking; (2) promote projects related to use of
vegetal waste for energy purposes, where capitalization is
not feasible; (3) capacity building for collection of packaging
waste.

The strategy promotes, at the same time, a system of
information, awareness and motivation for all parties involved,
including for undertakings engaged in waste management.

Clean Development Mechanism Projects of the Kyoto
Protocol

Two nationwide projects aimed at reducing GHG emissions
generated by residues have been proposed under the CDM
of the Kyoto Protocol. The first is designed to focus on
fermentation of biodegradable waste at a sugar factory. The
produced biogas will be used to generate electricity. The
second project provides for burning a portion of the generated
methane and using the remaining part of biogas collected
from the solid waste deposit site for producing electricity.

According to the first project “Production of biogas from
the pressed sugar beet pulp at the sugar refinery Stidzucker
Moldova” (Drochia, Republic of Moldova), it is planned
to reduce the GHG emissions produced in the process of
decomposing sugar beet residues, with about 8 thousand tons
of CO, equivalent in the first year of project implementation
and 32 thousand tons of CO, equivalent in the 10" year.

The second project is aimed at “Capturing of biogas and
production of electricity at the solid waste deposit site
Tintareni” (Chisinau, Moldova). The project was launched by
“TEVAS GRUP” SRL. In the first year of lending it is planned
to reduce about 53 thousand tons of CO, equivalent, and in
the 10" year - about 47 thousand tons of CO, equivalent.
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4.1. Medium and Long-Term Projections of

Direct GHG Emissions

The GHG emissions projections developed for the Fourth
National Communication (NC4) of the RM under the
UNFCCC have taken into account the impact of promotion
of mitigation policies and measures mentioned above in
Chapter 3, including in the Low Emissions Development
Strategy (LEDS) of the Republic of Moldova until 2030 and
the Action Plan for its Implementation, where sectoral targets

are also embedded.

Table 4-1 shows the historic emissions (1990-2015), as
well as emissions projections for the With Measures (WM)
scenario, for the period until 2030. WM scenario complies
with the accomplishment of the unconditional Intended
Nationally Determined Contribution (INDC) under the
Paris Agreement. As noted in Chapter 3, and according to the
INDC, the Republic of Moldova commits to achieve, by the
year 2030, the unconditional target of at least 64% reduction
in net GHG emissions compared to the level of 1990.

Historical emissions from the Table 4-1 are in line with those
included in the “National Inventory Report, 1990-2015. GHG
Sources and Sinks in the Republic of Moldova” (2017). Both
the historical data and GHG emissions projections cover the
entire country, including the Administrative Territorial Units
on the Left Bank of the Dniester River (ATULBD).

Table 4-1: GHG emissions in the Republic of Moldova, kt CO,
equivalent

GHGs 1990 1995 2000 2005 2010 2015 2020 2025 2030
CO, (et 159 013| s037| 320] 3621 6360| 6492| 7390| 8969| 10512
emissions)

CH, 5706 4169| 3322 3303| 2914| 2863 3180| 2872| 2946
N,O 2861 1956 1499| 1760| 1644| 1573| 1870 1972| 2110
F-gases - S 10 42 113 179 302 399 516
NeF G.HG 37580(11167| 5151 8726{11031|11108|12741|14212|16086
emissions

Changes

compared to| -70 -86 -77 -71 -70 -66 -62 -57
1990, %

The country’s progress in attaining the mitigation goals is
assessed against the baseline year (1990), when the amount
of direct GHG emissions was 43,400 kt CO, equivalent
(excluding the contribution of the LULUCEF sector), with
the net GHG emissions accounting for 37,580 kt CO,
equivalent. As shown in Table 4-1, in 2015 the level of net
emissions was by 71% lower than in 1990. By the year 2030
the share concerned will decrease to 57%, what is explained
by revitalization of the national economy that has been in
regression a good part of the time in the last 25 years.

Over the years the structure of GHG emissions has also
changed, the share of carbon dioxide emissions is higher
than the share of CH, and N, O emissions which show a slow
downward trend compared to the peak values features in
1990-2015, while F-gases showing a steady growth over the

entire period of 2005-2030 (Figure 4.1)
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Figure 4-1: Structure of total GHG emissions in the RM in
1990-2030.

If in 1990 the share of CO, emissions (with the contribution
of the LULUCEF sector) accounted for about 80.4% of the total
GHG emissions in the RM, in 2015 it was only about 67.3% of
the total, while in 2030 the level of CO, emissions is expected
to reach 69% of the total. These changes are caused, on the one
hand, by the increasing contribution of the LULUCF sector
to the CO, emissions removal, on the other hand - by the
growth of other direct GHG emissions, in particular F-gases,
on the one hand, and CH, and N,O emissions on the other
hand, as a consequence of agriculture development, mainly
animal husbandry (emissions from enteric fermentation and
waste management), and application of mineral fertilizers
in agricultural soils cultivation, as well as the increase of the
living standards, with direct impact on the level of solid waste
generation.

4.2. Methods and Tools Used to Assess the
Mitigation Potential

The GHG emissions projections have been developed for
three scenarios: (1) Business-As-Usual (BAU); (2) With
Measures (WM); and (3) With Additional Measures (WAM),
taking into account the fact that demonstration of mitigation
potential by comparison may better mobilize the decision
makers towards the achievement of objectives.

It should be noted, that drafting of mitigation scenarios, in
particular the BAU and WAM was been somewhat affected
by the uncertainty of some socio-economic factors evolution,
with major impact on the level of GHG emissions in the long
term, as well as the ability to identify long-term appropriate
mitigation opportunities.

The GHG emissions mitigation potential was assessed based
on top-down and bottom up approach with the help of
computer tools.

Mitigation scenarios were developed for each individual
sector (Energy, Transport, Industry, Agriculture, LULUCF
and Waste), and GHG emissions were estimated separately
for each gas (COZ, CH,, N,O, HFC, PFC and SFG).
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The list of the tools considered, and selected for use, along
with a brief choice argumentation, is presented in Table 4-2.

Table 4-2: Tools used to assess GHG emissions mitigation
potential in the Republic of Moldova

Recom-
Sector mended  Tools used
tools
MESSAGE, | ENPEP, 1) for the electricity subsector the electricity
together sources development scenarios were calculat-
MARKAL, | with the ed with the WASP, while the GHG emissions
mitigation potential — with IMPACT;
Energy EN WASE, 2) for the electricity and
PEP-BAL- IMPACT or the electricity and transport subsector
ANCE, the GHG emissions mitigation potential was
2006 IPCC | calculated applying Excel spreadsheet devel-
LEAP, Guidelines | oped by sector experts, as well as the 2006
RETScren | software IPCC Guidelines software;
Indus- LEAP For the industry, agriculture and LULUCF
try 2006 IPCC | subsectors GHG emissions mitigation po-
Agri- Guidelines | tential was calculated using Excel spreadsheet
culture STAIR software, developed by the sector experts, applying cal-
Land Use | culation methodology from IPCC Guidance
LU- COPATH | Matrix 2006, as well as the 2006 IPCC Guidelines
LUCF software
To assess the potential to mitigate methane
emissions from solid waste disposal sites, Ex-
The 2006 | cel spreadsheet developed by sector experts
IPCC was used, applying the IPCC First Order De-
Guidelines | cay Methodology from IPCC Guidance 2006,
Waste | LEAP software, as well as the 2006 IPCC Guidelines software;
IPCC First | To assess the potential to mitigate methane
Order De- | and nitrous oxide resulting from wastewater
cay Method | treatment, standard calculation methodology
from 2006 IPCC Guidelines and the respec-
tive software were used
4.3. Medium Term Projections of Direct

GHG emissions by Sector

4.3.1. Energy Sector

Inthe energysectorthe projections and mitigation actions have
been identified separately for GHG emissions from stationary
combustion of fossil fuels (electricity and thermal energy

GHG EMISSIONS PROJECTIONS |143 |

sector) and GHG emissions from the mobile combustion of
fuels (transport sector). Fugitive emissions from oil and gas
operations, including extraction, processing, transportation

and distribution of oil and natural gas (gas and oil products
supply sector) have been assessed at the level of the year 201S.

I. Stationary Combustion

1A. Power Subsector

The emissions mitigation reserves in the power subsector are
determined based on the analysis of the three development
scenarios for the electricity sources: BAU, WM and WAM.
The BAU and WM scenarios are designed to cover the same
energy demand over the period until 2030, which reflects
the country’s policies set forth in the secondary legislation in
force. As for the third scenario - WAM, the energy demand
projections were made taking into consideration the average
annual growth of energy demand, as well as the load factor
over the last 10 years.

The following considerations served as a basis for calculation
of electricity demand projections: the economic growth
rate, including the GDP growth rate; the trends in electricity
consumption in recent years; decreasing energy losses
in the transmission and distribution network, including
unaccounted energy consumption; increasing load factor of
the system as a result of energy consumption optimization
and growth of energy demand in the peak season due to the
increased use of air conditioners; the application in the near
future of zonal and binomial tariffs, all aimed at flattening the
consumption load curve.

Load curve projections were developed based on the analysis
of load curve of the power system of the RM in the past 5
years, and other parameters which allow the increase of the
load factor, such as: technical and economic features of the
current energy system; the fact that the power reserve will be
within the limits of 10-40%; the discount rate of 10% per year.

The evolution of energy demand and the respective scenarios
are shown in Table 4-3.

Table 4-3: Projections of energy demand, power, and load factor under BAU, WM and WAM

BAU and WM WAM
Energy demand Demand for energy, Deme?nd for Load factor of Energy demand Demand f(:n' Demarnd for Load factor of
of the RM, the right side, GWh maximum the RM, % of the RM, energy, the right maximum the RM, %
power, MW GWh side, GWh power, MW

2010 5960 (3915) 1120 60.74 5960 (3915) 1120 60.74
2017 7442 5398 1394 60.94 6046 4410 1178 58.59
2018 7791 5688 1458 61.00 6178 4496 1201 58.72
2019 8158 5994 1525 61.07 6316 4584 1225 58.86
2020 8541 6314 1595 61.13 6455 4675 1250 58.95
2021 8916 6625 1664 61.17 6600 4769 1275 59.09
2022 9308 6950 1735 61.24 6752 4866 1302 59:2

2023 9716 7290 1810 61.28 6909 4967 1329 59.35
2024 10110 7613 1881 61.36 7066 5070 1356 59.49
2025 10519 7950 1955 61.42 7232 5177 1385 59.61
2026 10 946 8303 2033 61.46 7,400 5287 1415 59.70
2027 11350 8630 2106 61.52 7577 5401 1445 59.86
2028 11770 8971 2182 61.58 7756 5519 1474 60.07
2029 12 205 9325 2260 61.65 7944 5641 1502 60.38
2030 12 612 9649 2333 61.71 8136 5766 1531 60.67
2031 13033 9984 2409 61.76 8336 5896 1560 61.00
2032 13 468 10330 2487 61.82 8539 6030 1590 61.31
2033 13918 10 689 2567 61.89 8750 6168 1622 61.58
2034 14319 11009 2639 61.94 8960 6304 1657 61.73
2035 14 677 11284 2702 62.00 9176 6442 1694 61.85

Fourth National Communication of the Republic of Moldova
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Current energy production sources considered in all scenarios
of electricity sources development in the RM are: CTEM,
CHP-1, CHP-2, CHP-Nord, HPP-Costesti, HPP-Dubasari
and, CHP-Tirotex (Tiraspol), CHPs at sugar factories,
renewable energy sources constructed prior to beginning of
2017 and in operation now.

The Business-As-Usual (BAU) scenario includes all existent
plants, which until 2019 show average efficiency growth
demonstrated in the past 5-7 years, including negative growth.
Starting with the year 2020 the existing local power plants will
be rehabilitated only to maintain their lifetime until 203S.
Their efficiency will stay at the level of year 2019 and will
remain constant until 2035. The energy imports after 2016
will be at the level of 25% for the entire country. The price of
gas and energy import will increases by 1% per annum until
203S. The CTEM will be modeled with the last 6 groups to
cover the demand of both right and left banks, that is, its total
available power will not exceed 1320 MW. All groups will
work on natural gas. At nominal power the efficiency of 200
MW groups will be 35%, of 210 MW groups - 37%, and of
250 MW group - 40%. The BAU scenario does not provide for
construction of new RES.

With Measures (WM) scenario is in line with the Energy
Strategy 2030 targeted towards self-balancing. To this end,
the power plants included in the WM scenario follow the
BAU scenario up until 2019. By the year 2020 CHP -2 shall
be rehabilitated and will maintain its power at 240 MW.
In addition to CHP-2 other power plants shall be put into
operation and the power and year of commissioning shall be
chosen by the WASP in an optimization mode. The available
electric power of the RES (wind, solar and biogas-based)
during the considered timeline is presented in Table 4-4.
Due to the fact that the RM lacks the electric power needed
to balance the intermittent power of wind and photovoltaic
plants (WPP), it is planned to build gas turbines, the power
of which reaches 95% of the WPP, and which will take over
this function. The CTEM only covers the energy demand in
Transnistria and, as the case may be, will also cover part of the
electricity consumed on the right bank of the Dniester river.

Animportant aspect of the WM scenario is implementation of
asynchronous connection of the power system of the Republic
of Moldova with Romania through the ° back-to-back”
stations (up to 6 units of 250 MW each), and respectively with
the ENTSO-E-European Network of Transmission System
Operators, which allows for a significant diversification of
sources of electricity imports for Moldova.

Until 2019 the level of energy import will stay at the level of
2016. It is expected that the price of gas and imported energy
will show an upward trend with 1% increase per annum each.
At the same time, once the asynchronous interconnection
with Romania becomes operational in 2020, the price for
imported energy will decrease by 0.6 cents/kWh, an average
discrepancy in the price of energy purchased by suppliers on
the territory controlled by the Moldovan authorities and the
average market price of Romania in recent years.

With Additional Measures (WAM) scenario practically
follows the WM scenario described above, except for the
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following: covering a smaller energy and power demand over
years (Table 4-3); construction of renewable power plants
of much bigger power than under the WM scenario, of circa
1026 MW by 2030, versus 426 MW under the WM scenario
(Table 4-4); construction of “back-to-back” stations of smaller
capacity, up to 6 units of 174 MW each.

Table 4-4: RES available power under the BAU, WM and WAM

Year 2020 2025 2030 2035
Sce;);l;os/ WM WAM WM WAM WM WAM WM WAM
WPP 152.1 | 152.1 | 277.1 | 477.13 | 402.1 | 802.1 | 527.1 | 1127.1
Photovoltaic 3.8. | 3.8 | 112 | 598 | 192 | 199.8 | 27.2. | 349.8
Biogas plants 3.6 3.6 5.0 5.6 5.0 | 246. | 5.0 24.6.

The scenarios were evaluated and optimized using the ENPEP
model developed by the International Atomic Energy Agency.
This tool allows undertaking the full range of tests required to
determine the effect of GHG emissions reduction through the
complexity of retrofitting and construction of new plants in
the energy system. The WASP model, which is an integral part
of ENPEDP, allows to optimally choosing the power sources
that need to be built or retrofitted during the period under
consideration. The WASP chooses the sources automatically,
from the previously determined list, the power and year of
implementation of the chosen source, by using the method of
dynamic programming. The candidate groups participating in
identification of the optimal solution for the development of
electricity sources are presented in Table 4-S.

The results obtained in this study are automatically transferred
into the IMPACT model (another component of the ENPEP),
intended for the determination of harmful emissions from the
plants selected by WASP.

Table 4-5: List of candidate groups, participating in the WASP
optimization process

Capacity, MW The number
of groups
A R available
TG Rolls-Royce 51 S1 oo
CC Siemens 100 100 o0
CC Westinghouse Electric 175 175 o0
CC Siemens 200 200 )
New CHPs, distributed production 2 1 )
Construction CHP 3 125 125 2
Building of photovoltaic plant 1.6 1.6 oo
Building of wind power plant 2.5 S o0
Upgrading of CHP 1 24 24 1
Possibility of building the TG at the
CHP Nor}:i ) 38 38 2
izgzlr“tsof electricity, back-to-back 250 174 s

I.A.1. Technical and Economic Calculations

The main technical and economic indicators under the
considered scenarios, the structure of power plants determined
by WASP for each scenario, the capacity of the plants and the
years in which they are put into operation are presented in
Table 4-6.
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Table 4-6: Economic and technical parameters of the scenarios

The timing of investments in developing the electricity sources
under the developed scenarios are shown in Figure 4-2.

Parameters i7:\0) WM WAM
20102015 | 19352 1833.5 1729.6 . .
Net(Pr.?sglst I;/)alue 70102005 T 39475 12447 37254 The gv.olutlon of the average annual pgrchase price of
mil 20102035 | S115.5 54074 26108 electricity from the sources over the period of the study,
Present Value of | 2010-2015 196.0 89.0 84,9 depending on the scenario, is shown in Figure 4-3.
capitalinvest- | 20102025 |  368.4 725.8 694.9 _ _ _
ments (mil. USD) [ 20102035 | 369.4 8613 9957 According to Table 4-6, the WM scenario provides for the
Development options selected by WASP construction of 100 MW combined cycle power plant, with
2010-2015 |44 (x2 MW) 0 0 100 MW unit operational until 2020. Commissioning of
CHPD 2010-2025 |74 (x2 MW) 0 20 (x IMW) renewable sources shall take place gradually, starting with
2010-2035 {74 (x2 MW) 0 20 (x 1MW) the wind plants of 152.1 MW in the period until year 2020
CHPI 20102015 0 0 0 p : p Y
24 MW 20102025 1 0 0 and reaching 277.1 MW by year 2025, and 402.1 MW by year
2010-2035 1 0 0 2030; the photovoltaic of 3.8 MW by year 2020, 11.2 MW by
CCSS (CHP2) | 2010-2015 0 0 0 year 2025 and 19.2 MW by year 2030; biogas - 3.6 MW by
100MW igig';giz i i i year 2020, S MW by year 2025, without any other built until
PN 30102015 0 0 0 2039. To ensure the balancm'g energy fo.r tbese sources, gas
38MW 2010-2025 2 0 0 turbines of about 400 MW will be commissioned by the year
2010-2035 2 0 0 2030. The need for gas turbines could partly or wholly lapse
2010-2015 0 0 0 depending on the availability of access to balancing energy
SOLAR 2010-2025 0 8 (x1.6 MW) |39 (x1.6 MW) from Romania or other sources.
2010-2035 0 18 (x 1.6 MW) 219 (x 1.6 MW)
WIND 2010-2015 0 1(x2.5 MW) 0 For the WAM data - see Table 4-4 and 4-6. The present value
2.5MW (5) | 2010-2025 0 1113[5/’\‘])2'5 95 (x S MW) of investment required for the next eight years, i.e. until 2025,
210 (x2.5 is US$ 368.4 million for the BAU, US$ 725.8 million for WM
20102035 0 MW) 210 (xS MW) and US$ 694.9 million for the WAM.
2010-2015 0 0 0 e L .
CC2M (CHP3) — == s 0 %) 0 I.A.2. Assessment of Mitigation Potential
200 MW
2010-2035 0 2 0 GHG emissions expressed in CO, equivalent for all scenarios
2010-2015 0 0 0 _ 2 )
CHP380 MW | 2010.2025 0 3 3 were calculated using the methodological approaches and
2010-2035 0 3 3 emission factors available in the 2006 IPCC Guidelines. In
IMPORT B |_2010-2015 0 0 0 all scenarios the conventional fuel used to produce electricity
station 2010-2025 0 3 (x250MW) | 3 (x 174MW) was natural gas and limited quantities of fuel oil (max. 0.02%
| 2010-2035 g S (x250MW) | 3 (x 174MW) of the total). Table 4-7 features natural gas consumption
Import of electric-| 2010-2015 | 6518/17.2% | 6509/17.2% | 4767/13.6% 1 d 1 L. der the BAU WM and WAM
ity (GWh/% of | 20102025 [29127/23.2% | 21908/17.0% | 13208/13.3% |  Values to produce electricity under the ’ an
total) 2010-2035 [62994/24.8% | 48 857/19.3% | 14907/8.3% scenarios over the years under review, Table 4-8 features gas
Present Value of | 2010-2015 28 620 26 854 emissions by categories and years, and Figure 4-4 features the
generated energy | 2010-2025 59412 50261 totals by scenarios.
(GWh) 2010-2035 76 949 61628
The average value | 2010-2015 67.62 64.06 64.41
of electricity price| 2010-2025 66.45 71.44 74.12
($/MWh) | 2010-2035 |  66.48 70.27 74.82
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Figure 4.2: Timing of investments to accomplish the electricity sources development scenarios for the RM
- Fourth National Communication of the Republic of Moldova
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Figure 4-3: Evolution of the average price for the electricity under the electricity sources development scenarios for the RM

Table 4-7: Natural gas used for production of electricity, mil t.c.e.

Scenarios 2010 2015 2020 2025 2030
BAU 1.90 1.37 1.63 2.01 2.57
WM 1.90 1.43 1.83 2.11 2.35
WAM 1.90 1.42 1.36 1.50 1.53

Table 4-8: Amount of GHG generated from production of
electricity under the BAU, WM and WAM scenarios, kt CO,
equivalent

As seen by the year 2030, the BAU scenario creates the
largest amount of GHG emissions, while the smallest amount
corresponds to the WAM scenario for the entire period under
review, due to the promotion of renewable energy sources.

I.B. Thermal Power Subsector

In the energy sector of the RM the thermal energy subsector
accounts for approximately 23% of the total GHG emissions
at the national level. The main thermal energy consumers

Scenarios || Gastype || 2010. || 2015 [ 2020 | 2025 |[ 2030 are the residential and tertiary sector (for heating, domestic
CO, | 31160 | 22588 | 26810 | 32989 | 42206 hot water and food preparation), manufacturing industry
BAU CH, 12 08 L0 12 L6 and construction, agriculture and fisheries. Production of
N,0 17 12 15 1.8 23 L .
2 thermal energy by emission categories takes place separately,
Total | CO,eq. | 3118.9 | 2260.9 | 2683.4 | 33019 | 4224.5 tralized. and individually. with stati fuel combusti
co. | 3116 | 2380 | 3026 | 3507 | 3897 centralized, and individually, with stationary fuel combustion
WM CH. B 0.9 1 13 s in all categories, exgept for some consumers from ggrlculture,
N.O 17 3 17 19 %) forestry and fisheries. Fossil fuels used to obtain thermal
Total CO,eq. | 3118.9 | 2381.9 | 3029.0 | 3510.5 | 3901.0 energy at the heat plants are natural gas, oil products, coal,
CO, | 3116 | 2333 | 2231 | 2462 | 2519 and the renewable energy used for the same purpose is solar
WAM CH, 12 09 0.8 0.9 0.9 energy, biomass, geothermal energy, etc. Aiming at identifying
N,0 L7 13 1.2 L4 14 the GHG emissions mitigation reserves in these sector 3
Total | CO,eq. | 31189 | 2335.5 | 22327 | 2464.0 | 25214 scenarios were considered: BAU, WM and WAM.
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Figure 4-4: Evolution of total GHG emissions in electricity sector of the RM
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The BAU scenario was developed based on energy
consumptions which in turn were determined based
on projections regarding the evolution of the country’s
population, including on the left bank of the Dniester
river, and of the gross domestic product (GDP). The latter
showed an average growth by 8.2% a year during the period
2011-2018, and then fell to 6.3% by the year 2020. Energy
consumption was determined on the basis of forecasts made
by the Ministry of Economy and Infrastructure, extrapolation
of data from Statistical Yearbooks for the years 2000-2010,
with consideration of trends for that period of time. Energy
intensity over the period under review decreases from 1.23 kg
c.e./$ SUA in the reference year 2005 to 0.60 kg c.e./$ SUA
by 2030'%. Legislative and normative acts, which entered
into force recently, the relevant techniques and technologies
development trends were also taken into account.

The WM scenario has been developed based on the National
Development Strategy “Moldova 2020” which provides for
the reduction by the year 2020 of specific energy consumption
by 20%. Energy consumption reduction will be achieved as a
result of thermal rehabilitation of buildings built prior to 1990;
demolition of a part of such buildings and replacing them with
new buildings with higher energy efficiency; improvements
in the internal heat supply systems (metering by individual
apartments, programmed adjusting of temperature in each
separate room, etc.); improvement in heat transmission and
distribution systems (streamlining the systems, reducing
losses and transmission costs, etc.) ; increasing efﬁciency
of heat sources (condensing boilers, co-generation plants,
heat pumps). Emissions reductions will also be achieved by
increasing the amounts of biomass used and solar energy.

The WAM scenario provides for accomplishing the WM
scenario measures, but in larger proportions, counting
on increased international donors support, higher energy
efficiency, increased use of solar energy and biomass for heat
production.

LB.1. Technical and Economic Calculations

Evolution of the total energy consumption trends in the
thermal energy subsector is presented in Figure 4-5 and Table
4-9, while the evolution of the types of used energy structure
is presented in Figure 4-6.

Table 4-9: Structure of primary energy consumption by types
of consumers, PJ

Sectors 2000 2005 2010 2015 2020 2025 2030
BAU
Buildings 5238 | 6195 | 57.01 | 54.07 | 55.77 | 63.71 | 68.89
Industry 9.22 10.4S 8.49 11.83 | 1644 | 24.82 | 36.32
Agriculture 3.24 2.55 2.16 3.28 5.23 6.89 8.43
Total 64.84 | 7495 | 67.66 | 69.18 | 7744 | 9542 |113.64
WM
Buildings 5238 | 6195 | 57.01 | 52.74 | 45.76 | 48.75 | 49.03
Industry 9.22 10.45 8.49 11.31 13.12 | 23.13 | 32.60
Agriculture 3.24 2.55 2.16 3.00 3.70 4.93 6.16
Total 64.84 | 7495 | 67.66 | 67.04 | 62.58 | 76.81 | 87.79
WAM
Buildings 5238 | 6195 | 57.01 | 51.95 | 44.54 45.5 | 44.08
Industry 9.22 10.45 8.49 11.31 12.62 | 22.43 | 31.70
Agriculture 3.24 2.55 2.16 3.00 3.70 4.93 6.16
Total 64.84 | 7495 | 67.66 | 66.25 | 60.87 | 72.87 | 81.94

1% Second National Communication of the Republic of Moldova under the UNFCCC (2010).
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Figure 4-5: Evolution of the total energy consumption in
thermal energy subsector

As seen in Figure 4-6, by the year 2030 the BAU scenario
provides for a decrease of the share of natural gas uses by
12.2%, of coal — by 1.6%, increasing at the same time the
share of petroleum products by 2.3% and biomass —by 13.5%.
Under the WM and WAM the structure of the energy used
types undergoes more important changes - 13.2; 2; 3.4 and
13.4 percentage points under the WM scenario, and 15.4; 4.8;
4 and 17.1 percentage points under the WAM scenario.

Table 4-10 shows a significant reduction of electricity
consumption in WM and WAM for 2030 versus the actually
registered in 2010, by 9.9 % and 66.3 % respectively.

Table 4-10: Evolution of primary energy consumption in 2030,
by type of energy, versus the effective values of 2010

PJ Compared to 2010,%
Natural gas 48.83 68.23 | 51.81 | 46.38 | 39.7 6.10 -5.00
LPG 229 | 224 | 275 | 275 | 240 | 2000 | 20.00
Oil products 346 | 836 | 749 | 749 |141.60 | 11640 | 11640
Coal 472 | 610 | 440 | 293 | 2910 | 680 | 38.00
Electricity 528 | 745 | 476 | 178 | 41.00 | 990 | 6630
izgiib;;::“s 3.07 | 2042 | 1575 | 17.73 | 565.10 | 413.10 | 477.60
S;I}e‘esrofr‘l: n/a | 085 | 083 | 2.88
TOTAL 67.66 | 113.64 | 87.79 | 81.94

Figure 4-7 reflects the results of primary energy consumption
calculations by sector. In 2010 circa 84.3% of consumption is
accounted to centralized and individually heated buildings,
where 12.6% accounted to industry sector and 3.2% to
agriculture, fishery and forestry sector. By 2030, the share of
buildings in the thermal energy consumption structure will
diminish, both under the WM and WAM due to promotion
of energy efficiency, particularly in the construction sector,
and increase of heat consumption in industry due to intense
development of small and medium-sized enterprises sector.

Thus, compared to the level registered in 2010, by 2030
primary energy consumption in buildings will reduce by 14%
under WM and by about 23% under WAM scenarios, while
industry will show an increase by about 3.8 times under WM,
and 3.7 times under WAM.
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Figure 4-6: Evolution of the structure of energy resources used in thermal power subsector.
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Figure 4-7: Sectors shares in the total heat consumption structure, % of total.

I.B.2. Assessment of Mitigation Potential

GHG emissions were calculated separately for each source of
emissions in the thermal energy sector: 1Alaiii “Heat Plants”;
1A2 “Manufacturing industry and construction”; 1A4a
“Commercial and Institutional Sectors”, 1A4b “Residential
Sector”; and 1A4c “Agriculture, Forestry and Fisheries”, using
the heat consumption calculation results by types of primary
sources. Emission factors were taken from the 2006 IPCC
Guidelines. The results of the calculations are presented in
Figure 4-8 and Tables 4-11, 4-12 and 4-13.
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Figure 4-8: Dynamics of net GHG emissions from the thermal
energy subsector.
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It should be noted that net emissions do not include GHG
emissions from power generation (which were calculated
in the previous section), and the emissions from burning
of wood and agricultural residues (in accordance with the
recommendations of IPCC Guidelines (1997, 2000), these
emissions are not included in the total national, and are
reported for information in “Memo Items”.

As seen from Table 4-11 and Table 4-12, after 2015, more than
99% of emissions in the “Thermal Energy” sector are CO,.
By 2030, the BAU scenario shows 5219.9 kt CO, equivalent
emissions, of which 15.7% from 1Alaiii “Heat Plants”; 33.8%
from 1A2 “Manufacturing and Construction Industry”; 41%
from 1A4a “Commercial and Institutional Sector” and 1A4b
“Residential Sector”; 9.5% from 1A4c “Agriculture, Forestry
and Fisheries”. Under the WM scenarios: respectively, 17.5%;
38%; 34.5%; 10.1%, and under the WAM scenario: 16.1%;
40.6%; 31.9% and 11.4% respectively.
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Table 4-11: Direct GHG emissions from the Thermal Energy Sector, during 1990-2030, kt CO, equivalent

1990 199§ 2000 2005 2010 2015 2020 2025 2030
BAU
CO, 16 787.63 4921.75 3326.72 3978.65 3604.02 3466.60 3523.79 4347.72 5191.97
CH, 296.77 35.63 31.34 40.0S 40.44 18.68 19.32 20.46 21.55
N,0 44.59 10.56 6.52 7.40 7.31 4.62 4.88 5.62 6.35
Total 17128.99 4967.94 3364.58 4026.10 3651.77 3489.90 3547.99 4373.80 5219.87
WM
CO, 16 787.63 4921.75 3326.72 3978.65 3604.02 3466.60 277827 3551.90 4065.11
CH, 296.77 35.63 31.34 40.05 40.44 18.68 18.15 19.09 19.55
N,0 44.59 10.56 6.52 7.40 7.31 4.62 3.89 4.47 4.93
Total 17128.99 4967.94 3364.58 4026.10 3651.77 3489.90 2800.31 3575.46 4089.59
‘WAM
CO, 16 787.63 4921.75 3326.72 3978.65 3604.02 3466.60 2541.98 3097.81 3547.90
CH, 296.77 35.63 31.34 40.0S 40.44 18.68 10.37 7.77 6.46
N,O 44.59 10.56 6.52 7.40 7.31 4.62 3.17 3.45 3.79
Total 17128.99 4967.94 3364.58 4026.10 3651.77 3489.90 2555.52 3109.03 3558.15

Table 4-12: Share of different gases in the structure of total direct GHG emissions from the “Thermal Energy” sector during

1990-2030, %

1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
CO, 98,0 99.1 98.9 98.8 98.7 99.3 99.3 99.4 99.5
CH, 1.7 0.7 0.9 1.0 1.1 0.5 0.5 0.5 0.4
N,0 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WM
CO, 98.0 99.1 98.9 98.8 98.7 99.3 99.2 99.3 99.4
CH, 1.7 0.7 0.9 1.0 1.1 0.5 0.6 0.5 0.5
N,0 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WAM
CO, 98.0 99.1 98.9 98.8 98.7 99.3 99.5 99.6 99.7
CH, 1.7. 0.7 0.9 1.0 1.1 0.5 0.4 0.2 0.2
N,0 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Direct GHG emissions from the “Thermal Energy” sector according to emissions sources during 1990-2030 are presented in
Table 4-13.

Table 4-13: Direct GHG emissions from the “Thermal Energy” sector by emission sources during 1990-2030, kt CO, equivalent

Categories 1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
1A laiii. Heat Production 7307 2290 1312 1157 1080 864 760 812 820
1A2. Manufacturing industry and construction 2214 465 538 605 541 693 844 1234 1763
1A4a. Commercial and Institutional and 1A4b Residential 6129 1500 1288 2078 1874 1712 1634 1920 2139
1A4c. Agriculture, forestry and fisheries 1479 713 227 186 157 221 311 408 498
Total 17 129 4968 3365 4026 3651 3490 3548 4374 5220
WM
1Alaiii. Heat Production 7307 2290 1312 11587 1080 864 570 629 714
1A2. Manufacturing industry and construction 2214 465 538 605 541 693 675 1126 1552
1A4a. Commercial and Institutional and 1A4b Residential 6129 1500 1288 2078 1874 1712 1307 1489 1410
1A4c. Agriculture, forestry and fisheries 1479 713 227 186 157 221 249 331 414
Total 17129 4968 3365 4026 3651 3490 2800 3575 4090
WAM
1A laiii. Heat Production 7307 2290 1312 1157 1080 864 508 528 574
1A2. Manufacturing industry and construction 2214 465 538 605 541 693 624 1047 1444
1A4a. Commercial and Institutional and 1A4b Residential 6129 1500 1288 2078 1874 1712 1,179 1211 1135
1A4c. Agriculture, forestry and fisheries 1479 713 227 186 157 221 244 324 405
Total 17 129 4968 3365 4026 3651 3490 2556 3109 3558
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Il. Mobile Combustion

II.A. Transport Sector

In 2010 the share of transport sector in total national GHG
emissions amounted to 14.3%, and in 2015 it was 15.8%. In
2015, the Transport sector consumed 369 thousand tons of
fuel, including 12 million m? of natural gas and 49 million kWh,
equivalent of 27 thousand TJ, including 66.4% diesel, 26.3%
gasoline, 2.8% fuel for reactive engines, 2.3% liquefied petroleum
gas, 1.6% compressed natural gas and 0.7% electricity.

Road transport mainly used diesel fuel and gasoline, to a
lesser extent liquefied petroleum gas and compressed natural
gas; the rail road and waterway transport used predominantly
diesel fuel, and reactive engine fuel was used in air transport (it
should be noted that GHG emissions from fuel combustion
for reactive engines in the context of international air transport
are not included in the total national GHG emissions, but are
reported for information only in “Memo items”).

In 20185, the structure of the total energy consumption of
the transport sector is the following: 94.7% - road transport;
2.8% - air transport, 1.2% - pipeline transport, 1% - rail
road transport, 0.1% waterway transport, and 0.2% - other
transport related activities'®.

I1.A.1 Mitigation Scenarios

The GHG emissions mitigation reserves in the transport
sector were determined based on the analysis of the three of
fuel consumption scenarios until 2030 - BAU, WM and WAM.
The scenarios were calculated using Excel models developed
by national experts, and regression analysis, including several
factors of influence. In order to confirm the strong influence
of each considered factor, only factors for which the P-value
indicator showed values not higher than 0.05 were considered.
The regression analysis was based on statistics related to the
period 2000-2010. Emission factors used were taken from the
2006 IPCC Guidelines.

BAU - is based on the mitigation policies approved between
01.01.2000-01.01.2010, the same growth rate of the number of
transport units as now, the increase of the passenger transport
activity depending on the evolution of the population of the
RM, the increase of the freight transport activity depending
on the GDP evolution, as well as on activities related to the
maintenance of the terrestrial and naval transport infrastructure.

WM - reflects all mitigation policies and measures
implemented or adopted after 01.01.2010, including:

1) Land transport infrastructure rehabilitation, which
results in 16% reduction of specific fuel consumption
by the year 2020;

2) replacing diesel fuel with biodiesel at the rate of 10% by
the year 2020;

3) Substitution of gasoline with bioethanol at the rate of
10% by the year 2020;

4) Rehabilitation and upgrading of infrastructure and the
rolling stock of the rail transport, with 20% reduction
in fuel consumption;

1% National Bureau of Statistics of the Republic of Moldova. Energy Balance of the Republic of Moldova, 2015.
Statistics Collection. Chisinau, 2016.

Fourth National Communication of the Republic of Moldova

CHAPTER 4: GHG EMISSIONS PROJECTIONS

S) Promoting the tires labeling, purchasing energy
efficient transport means, streamlining the traffic on
the central streets of towns and villages, measures
leading to 7.5% reduction of fuel consumption by the
year 2030.

WAM - considers the mitigation policies and measures
planned to be adopted until 2030. In addition to the measures
mentioned in the scenario with measures, the following
additional assumptions were considered:

1) Modernization and optimization of the urban public
transport entailing 1.5% reduction of fuel consump-
tion by 2030;

2) Promotion of cycling, entailing 0.1% reduction of fuel
consumption in the transport sector by 2030;

3) Promoting the use of hybrid-powered buses and mini-
buses, entailing 0.8% reduction of fuel consumption in
the transport sector.

I1.A.2. Projections of Fuels Consumption

Calculation of fuel consumption for the period under review
was carried out by extrapolating statistical data for the years
2000-2010. The national GDP and the population growth
rate, as well as goods and passengers traffic were also taken into
account. Table 4-14 contains the results of the extrapolation
of the number of private transport units included in the fuel
consumption projections for the transport sector for the
2010-2030 timeline.

Table 4-14: Dynamics of the number of private road transport
units in the RM during 2010-2030, thousand units

2010 2015 2020 2025 2030
The number of private road transport units | 507 | 607 | 707 | 807 | 907

In comparison with year 2010, a 49% increase in passenger
traffic intensity and 47% in freight traffic intensity is expected
in the 2030 perspective. As projected, a 97% increase in fuel
consumption is anticipated for the 2010-2030 timeline. The
dynamics and structure of fuel consumption is presented in
Table 4-15 and Figure 4-9.

Table 4-15: Dynamics and structure of fuel consumption in the
transport sector for the 2010-2030 timeline, P)

Scenario Fuel type 2010 2015 2020 2025 2030
Diesel fuel 17.3 14.5 15.2 17.0 18.8
Gasoline 10.1 11.0 10.9 12.0 13.2

BAU Liquefied Petroleum Gases 0.8 0.7 0.8 0.8 0.9
Natural Gas 0.1 0.3 0.3 0.4 0.4
Biofuels 0.0 2.8 6.5 7.2 8.0
TOTAL 28.3 | 29.3 | 33.7 | 374 | 413
Diesel fuel 17.3 | 143 | 139 | 152 | 16.5
Gasoline 10.1 10.8 10.0 10.8 11.5

WM Liquefied Petroleum Gases | 0.8 0.6 0.6 0.6 0.7
Natural Gas 0.1 0.2 0.3 0.3 0.3
Biofuels 0.0 0.3 2.7 2.9 3.1
TOTAL 28.3 | 26.3 | 27.5 | 29.8 | 32.1
Diesel fuel 17.3 | 13.0 | 119 | 129 | 14.0
Gasoline 10.1 9.8 8.8 9.5 10.1
Liquefied Petroleum Gases 0.8 0.6 0.6 0.6 0.7

WAM
Natural Gas 0.1 0.2 0.3 0.3 0.3
Biofuels 0.0 2.5 5.2 5.6 6.0
TOTAL 28.3 | 26.2 | 26.8 | 28.9 | 31.1

|
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Figure 4-9: Structure of fuel consumption in the transport sector by 2030, % of total.

Thus, in comparison with the year 2010, the BAU scenario
shows an increase in the share of diesel fuel by 8.9%, gasoline
by 30.6%, and liquefied petroleum gas by 4.9% by the year
2030. The BAU scenario shows that in comparison with the
year 2010, by the year 2030 the share of petrol only will grow
by 14.2%, whereas other fuels show a decrease in consumption
share, including diesel fuel - by 4.5 % and liquefied petroleum
gas by 18.5%. Trends under the BAU scenario are also featured
under the WM scenario, however, to a greater extent.

I1.A.3. Assessment of Mitigation Potential
Tables 4-16 and 4-17 and Figure 4-10 show the dynamics of
net GHG emissions from the Transport sector in the Republic

of Moldova under the scenarios considered for the period up
to 2030.

It should be mentioned that, according to WM scenario,
emission levels registered in 2010 will only be achieved by the
year 2030 (Table 4-16).

Table 4-16: GHG emissions by gases from fuel combustion in
the transport sector of the RM for the period up to 2030, kt
CO, equivalent

1990 1995 2000 2005 2010 2015 2020 2025 2030

BAU
CO, |4346.0|1482.1] 926.2 | 1724.0|2037.8 | 2158.1 | 1949.7 | 2163.3 | 2385.5
CH, | 326 | 107 5.9 10.6 | 1LS 9.9 150 | 16.6 | 182
N,O | 103.1 | 302 | 167 | 334 | 362 | 350 | 453 | 50.5 | 56.0
Total [4481.8|1522.9| 948.8 (1768.0|2085.5(2203.0(2010.0(2230.4|2459.7
WM
CO, |4346.0|1482.1| 926.2 |1724.0|2037.82158.1|1778.5|1930.4 | 2081.4
CH 32.6 | 10.7 5.9 10.6 | 115 9.9 122 | 132 | 141

N,O | 103.1 | 302 | 167 | 334 | 362 | 350 | 36.8 | 404 | 44.0
Total (4481.8|1522.9| 948.8 (1768.0|2085.5(2203.0(1827.5(1984.0|2139.5
WAM

CO, |4346.0|1482.1] 926.2 | 1724.0|2037.8 | 2158.1 | 1547.9 [ 1668.7 | 1795.5
CH, | 32.6 | 107 5.9 10.6 | 115 9.9 12.1 13.0 | 139
103.1 | 302 | 16.7 | 334 | 362 | 350 | 36.0 | 394 | 42.8

N,O
2
Total |4481.8(1522.9| 948.8 (1768.0(2085.5(2203.0|1596.0|1721.0(1852.2

Compared to the BAU, the WM promises a reduction of
GHG emissions from the transport sector by the year 2030
by about 13%, and the WAM, respectively, a decrease by circa
25%. Most of the gas emitted in the Transport sector are of
CO, type. During 2020-2030 the share of such gases in all
scenarios considered is about 97% of all GHG emissions from
this sector (Table 4-17).

1%
Liquefied
petroleu

gas
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Gasoline
33%

Diesel
45%

WM WAM

Table 4-17: The share of different gases in the structure of
total direct GHG emissions from Transport sector during the
1990-2030 timeline, %

1990 1995 2000 2005 2010 2015 2020 2025 2030

BAU

CO, 97.0 | 973 | 97.6 | 97.5 | 97.7 | 98.0 | 97.0 | 97.0 | 97.0
CH, 0.7 0.7 0.6 0.6 0.6 0.4 0.7 0.7 0.7
N,O 2.3 2.0 1.8 1.9 1.7 1.6 2.3 2.3 2.3
WM
CO, 97.0 | 973 | 97.6 | 97.5 | 97.7 | 98.0 | 97.3 | 973 | 97.3
CH, 0.7 0.7 0.6 0.6 0.6 0.4 0.7 0.7 0.7
N,O 2.3 2.0 1.8 1.9 1.7 1.6 2.0 2.0 2.0
‘WAM
CO, 97.0 | 973 | 97.6 | 97.5 | 97.7 | 98.0 | 97.0 | 97.0 | 96.9
CH, 0.7 0.7 0.6 0.6 0.6 0.4 0.8 0.8 0.8

N,O 2.3 2.0 1.8 1.9 1.7 1.6 2.2 2.2 2.3
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Figure 4-10: Evolution of the GHG emissions from the
transport sector of the RM in the period up to 2030.

4.3.2. Industrial Processes and Product Use Sector

The “Industrial Processes and Product Use” (IPPU) sector
includes GHG emissions generated directly from the non-
energy-related industrial activities. GHG emissions from
fossil fuel combustion in Industrial processes are assessed
within the energy sector. It should be noted, that according
to the assessment report of the Intergovernmental Panel on
Climate Change (IPCC, 2007), emissions from non-energy-
related industrial activities within the industrial sector vary
between 20 and 50% of the total emissions at sector level, the
remaining portion being accounted within the energy sector.

In the IPPU sector the most relevant sources emission of direct
GHG (COZ, CH,, N,O, HFCs, PFCs and SF 6) are clinker
production, lime production, use of lime stone and dolomite,
use of soda ash, production of bricks, production of glass,
production of steel, use of refrigeration and air conditioning
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equipment, extinguishers, pressurized aerosols, expanded foam
products, dielectric substances in electrical equipment, etc.

Projections of the GHG emissions were made on the basis
of the methodologic approaches set out in 2006 IPCC
Guidelines for National Greenhouse Gas Inventories (IPCC,
2006) and the EMEP / EEA Air Pollutant Emission Inventory
Guidebook (2016).

A. Mitigation Scenarios

Based on the macroeconomic indicators of the Republic of
Moldova and the policy documents developed or underway
for the industry sector, three scenarios for the period until
2030 were developed and analyzed for the IPPU sector: BAU,
WM and WAM scenarios.

BAU - is a reference scenario defining GHG emission levels
considered under mitigation policies approved between
01.01.2000-01.01.2010 only. This scenario is developed by
considering the evolutionary trends of the industrial sector
during the period 2000-2010.

WM -reflectsallmitigationpoliciesand measuresimplemented
or adopted after 01.01.2010, with impact assessment until
2030. The evolution of macroeconomic indicators needed to
develop this scenario corresponds to projections made by the
Ministry of Economy and Infrastructure of the RM (updated
in May 2017), and the industrial sector development trends
correspond to those recorded during the period 2010-2015.
This scenario implies implementation of measures mitigating
GHG emissions from this sector, including: use of modern
production technologies, accounting of raw materials
consumption and efficient management, use of effective
management systems and reducing production losses and
use of recycled raw materials, upgrading of technological
processes as a result of implementation of a number of energy
efficiency and clean production projects financed externally.
Measures provided for under the WM scenario correspond to
the measures provided for in the Low Emissions Development
Strategy of the Republic of Moldova until 2030 and the Action
Plan for its implementation, published in March 2017.

WAM - represents the policies and mitigation measures
planned to be adopted in the period until 2030. The measures
provided for under the WM scenario correspond to the
measures stipulated in the Low Emissions Development
Strategy of the Republic of Moldova until 2030 and the
Action Plan for its implementation, published in March 2017,
and require donor support. The evolution of macroeconomic
indicators needed for drafting this scenario was determined
on the basis of projections made by the Ministry of Economy
and Infrastructure of the RM (updated in May 2017).

B. Projections on Industrial Production

The industrial production prospects for the IPPU sector have
been developed for the categories 2A “Mineral industry”,
2C “Metal industry”, 2D “Non-energy products from fuels
and solvent use”, 2F “Product uses as ODS substitutes” and
2G “Other product manufacture and use”. According to the
National Inventory Report of RM'”’, in 20135 the category 2A
accounted for 64.2% of the GHG emissions from the IPPU
sector, 2C — 2.2%, 2D — 10.9%, 2F — 22.6% and 2G - 0.1%.

1% National Inventory Report: 1990-2015, Greenhouse Gas Sources and Sinks in the Republic of Moldova to
UNECC (2017).
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Starting from the contribution of the categories nominated
above to the total amount of GHG emissions from this sector,
we will further focus on projections for industrial production
in categories 2A and 2F, which taken together account for
86.8% of the GHG emissions in the IPPU sector. For other
categories, 2C, 2D, 2G, the projections have been made, but
not yet revealed, the results being taken into account only for
calculation of total GHG emissions by sector.

The projections for industrial production in the source
category 2A “Mineral industry” is presented in Table 4-12 and
were developed for:

BAU: based on statistical data for the period 2000-2010,
by extrapolating until 2030. For the cement and clinker
production extrapolation has been carried out on the basis of
the GDP growth forecast for the baseline scenario and cement
production growth rate in 2011-2015. Ultimately, an annual
growth rate of 4.5% was adopted, based on macroeconomic

growth of the industry sector. This source category generates
about 65% of all GHG emissions of the IPPU sector.

WM: the projections were drawn up on the basis of statistical
datafor2011-2015, consideration of measures already adopted
and underway, as well as the macroeconomic indicators of the
industrial sector.

WAM: the statistical data for 2011-2015, measures adopted so
far and measures planned to be adopted in the medium term,
as well as macroeconomic indicators of the sector were used.
These data were used as a basis for extrapolation of data until
2030.

The results obtained show that cement production will reach
95% of the level of 1990, and clinker production will reach
97.7% by the year 2030. Production of cement under the
WM scenario compared to BAU towards the year 2030 will
increase by 15.3%, while clinker production will decrease by
38.0%. Under the WAM, however, cement production by
the year 2030 will increase by 23.8 % compared to BAU, and
clinker production will decrease by 45.0%.

The same approaches were used for projections for the source
category 2C “Metal industry”, 2D “Non-energy products from
fuels and solvent use”, and 2G “Other product manufacture
and use”. The most important values of these industrial
activities are the following: under the BAU, by the year 2030
steel production will reach 49%, laminates - 42.6%, lubricants
- 32.2%, concrete asphalt - 54.4% of the level of 1990. Under
the WM scenario, respectively, steel - 205% compared to BAU,
laminates - 156%, lubricants - 78%, concrete asphalt -18%,
and under the WAM, production of steel - 319%, laminates -
243%, lubricants - 68%, concrete asphalt - 27%.

2F “Product uses as ODS substitutes” category, the most
important sources of emissions of F-gases in the Republic of
Moldova are refrigeration equipment (refrigerators, freezers,
refrigeration glass cases), as well as stationary and car air
conditioning. Moldova does not produce HFC, PFC and
SF,. GHG emissions mitigation measures for category 2F are
geared mainly towards the gradual substitution of freezer with
less pollutant substitutes.

The projections of fluorinated gases imports, on stock and
those incorporated into equipment in the RM, for all three
scenarios are listed in Table 4-18.
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Table 4-18: Import of fluorinated gases (on stock and incorporated in equipment and products) in the RM during 1995-2030

1995 2000 2005 2010 2015 2020 2025 2030
BAU
HFC-32,t 0.1 0.5 6.8 35.0 75.3 86.6 99.5 114.5
HFC-125, t 0.2 0.9 9.4 46.4 118.1 142.0 167.2 199.0
HFC-134a, t 31.0 1374 408.2 903.0 1244.4 1344.0 1478.3 1500.5
HFC-1434, t 0.1 0.4 2.5 14.1 473 55.7 63.3 73.6
CF, t NO NO NO 0.2 0.2 0.2 0.2 0.2
SF, t NO NO 0.1 12 1.4 1.7 1.9 2.1
WM
HFC-32,t 0.1 0.5 6.8 35.0 75.3 84.0 96.5 111.0
HFC-125, t 0.2 0.9 9.4 46.4 118.1 139.1 163.9 195.1
HFC-134a, t 31.0 137.4 408.2 903.0 1244.4 1142.4 1256.6 1275.4
HFC-1434, t 0.1 0.4 2.5 14.1 473 54.0 61.4 71.4
CF, t NO NO NO 0.2 0.2 0.3 0.3 0.3
SF,, t NO NO 0.1 12 1.4 1.8 2.1 2.4
WAM

HFC-32,t 0.1 0.5 6.8 35.0 75.3 81.4 93.6 107.6
HFC-125, t 0.2 0.9 9.4 46.4 118.1 136.3 160.5 191.1
HFC-134a, t 31.0 137.4 408.2 903.0 1244.4 1008.0 1108.8 1125.4
HFC-143a, t 0.1 0.4 2.5 14.1 473 S51.2 582 67.7
CF, t NO NO NO 0.2 0.2 0.3 0.3 0.3
SF,, t NO NO 0.1 12 1.4 1.9 2.1 2.3

Table 4-19: Projections of industrial products from the source category 2A “Mineral industry” in the Republic of Moldova during

1990-2030

Categories

1990

2010

Real, accordi

to the national

Cement production, thousand tons 2288.00 861.40 1122.80 1399.21 1467.45 1502.56
Clinker production, 1 000 tons 1801.30 655.60 830.90 1133.36 947.16 902.93
Lime production, kt 204.30 3.18 8.18 8.97 8.86 10.27
Import of lime in the RM, kt 0.00 4.83 4.66 10.70 4.86 5.63
Lime with high content of calcium, kt 266.26 24.80 2491 16.33 42.97 49.81
Dolomitic lime, kt 46.99 4.38 4.40 2.70 7.58 8.79
Commercially produced lime, kt 204.30 3.37 8.18 5.94 8.87 10.28
Lime produced by local producers, kt 108.95 25.8 21.13 12.09 41.68 48.32
Granulated sugar produced from sugar beets, kt 0.00 103.21 84.52 48.36 166.73 193.29
Amount of lime used for sugar production, kt 0.00 25.80 21.13 11.89 41.68 48.32
Sterilized glass jars, kt 164.40 24.95 57.28 6.85 105.77 122.62
Glass bottles and containers, kt 71.17 105.87 98.45 111.98 71.44 82.81
Glass produced in the RM, kt 235.57 136.62 163.97 132.94 189.09 219.21
Total bricks production, kt 769.20 159.90 152.99 216.19 146.66 170.02
Clay used to produce bricks, kt 846.12 175.89 168.28 237.81 161.33 187.03
Production of expanded clay, mii m? 0.00 61.42 22.98 145.37 22.60 26.20
Production expanded clay, kt 0.00 21.70 9.16 52.75 10.13 11.74
Clay used in production of expanded clay, kt 0.00 35.13 15.63 62.80 15.53 18.01
Soda ash consumption, kt 67.87 29.03 26.34 26.56 25.35 29.38
Average annual consumption of soda ash, kt 65.76 28.32 33.99 2298 38.16 44.24
Amount of soda ash used in glass industry, kt 59.39 25.57 30.70 20.75 34.46 39.95
Amount of soda ash used in other applications, kt 6.38 2.75 3.30 2.23 3.70 4.29
2025 2030
Categories

BAU WM WAM 1 7:\0) WM WAM
Cement production, thousand tons 1743.67 1917.9 2010.76 2172.94 2506.62 2690.86
Clinker production, 1 000 tons 1412.38 1014.81 934.38 1760.08 1082.47 965.84
Lime production, kt 9.79 10.13 13.61 10.61 11.43 17.81
Import of lime in the RM, kt 13.12 4.92 6.61 15.54 4.98 7.76
Lime with high content of calcium, kt 10.53 53.23 71.53 4.74 63.49 98.91
Dolomitic lime, kt 1.68 9.39 12.62 0.66 11.2 17.46
Commercially produced lime, kt 5.00 10.14 13.62 4.05 11.41 17.77
Lime produced by local producers, kt 6.22 52.49 70.54 0.34 63.29 98.60
Granulated sugar produced from sugar beets, kt 24.87 209.94 282.14 1.37 253.15 3944
Amount of lime used for sugar production, kt 6.02 5249 70.54 0.15 63.29 98.6
Sterilized glass jars, kt 0.00 166.04 223.14 0.00 226.3 352.57
Glass bottles and containers, kt 108.91 34.02 45.72 105.83 0.00 0.00
Glass produced in the RM, kt 127.89 215.25 289.28 129.7 244.98 381.67
Total bricks production, kt 21847 135.64 182.29 220.75 124.61 194.14
Clay used to produce bricks, kt 240.32 149.2 200.51 242.83 137.07 213.56
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2028 2030
Categories

BAU WM WAM BAU WM WAM
Production of expanded clay, mii m* 180.97 13.43 18.0S 216.58 4.25 6.62
Production expanded clay, kt 64.22 6.82 9.17 75.13 2.42 3.76
Clay used in production of expanded clay, kt 62.43 9.55 12.83 55.88 3.13 4.87
Soda ash consumption, kt 23.87 20.28 27.25 21.18 15.21 23.7
Average annual consumption of soda ash, kt 19.32 43.57 58.56 15.66 48.98 76.31
Amount of soda ash used in glass industry, kt 17.45 39.35 52.88 14.14 44.23 68.91
Amount of soda ash used in other applications, kt 1.87 4.23 5.68 1.52 4.75 7.40

The activity data in industrial sector were generated on the
basis of: the macroeconomic indicators determined on the
basis of the Ministry of Economy forecasts; extrapolation
of statistical data on imports of fluorinated gases in the
Republic of Moldova, both in stock and in the preloaded air
conditioning systems for rooms and cars; in refrigerators,
freezers, refrigeration showcases, and coolers; in mono-
component foam products; in aerosols for medical purposes;
as well as in the high-voltage electrical switchgear during the
period 1995-2015, taking into account the trends of those
years; also based on the sustainable development policies
of the refrigeration sector, developed in view of subsequent
transposition of the EC Regulation 842/2006 of 17 May 2006
on certain fluorinated gases.

The most important developments in industrial production
are presented in Table 4-19. It is worth mentioning, that

while calculating the emissions the whole range of products
having an impact on GHG emissions have been taken into
consideration.

C. Assessment of Mitigation Potential

Calculation methodologies and default emission factors
available in the IPCC 2006 Guidelines for National GHG
Emission Inventories and the EMEP/EEA Air Pollutant
Emission Inventory Guidebook were used for the GHG
emissions calculation (2016).

GHG emissions projections for the period 2016-2030 were
estimated for three scenarios - BAU, WM and WAM, using the
appropriate criteria for each scenario.

Below are the calculation results for direct GHG emissions
from the IPPU sector, by types of gases (Table 4-20) and
emissions sources (Table 4-21).

Table 4-20: Direct GHG emissions from IPPU sector, by gas, for 1990-2030, kt CO, equivalent

1990 1995 2000 2005 2010 2015 2020 2028 2030
BAU
CO, 1581.0 448.9 308.6 556.3 490.8 613.7 835.1 1027.6 1258.6
CH, NO NO NO NO NO NO NO NO NO
N,O 0.02 0.00 0.01 0.02 NO NO NO NO NO
HFCs NO 4.6 10.5 422 113.4 179.4 312.0 416.0 572.0
PECs NO NO NO NO 0.0 0.0 0.2 0.2 0.3
SE, NO NO NO 0,1 0.7 1.1 0.8 1 1.2
Total 1581.0 453.5 319.0 598.6 604.9 794.2 1147.9 1444.6 1831.8
WM
CO, 1581.0 448.9 308.6 556.3 490.8 613.7 734.1 838.4 942.7
CH, NO NO NO NO NO NO NO NO NO
N.O 0.0 0.0 0.0 0.0 NO NO NO NO NO
HECs NO 4.6 10.5 422 113.4 179.4 301.1 397.3 514.8
PFCs NO NO NO NO 0.0 0.0 0.2 0.2 0.2
SE, NO NO NO 0.1 0.7 1.1 0.9 1.2 1.4
Total 1581.0 453.5 319.0 598.6 604.9 794.2 1036.1 1236.9 1458.9
WAM
CO, 1581.0 448.9 308.6 556.3 490.8 509.7 575.1 621.4 667.8
CH, NO NO NO NO NO NO NO NO NO
N,O 0.0 0.0 0.0 0.0 NO NO NO NO NO
HFCs NO 4.6 10.5 42.2 113.4 179.4 271.0 349.6 442.7
PECs NO NO NO NO 0.0 0.0 0.2 0.2 0.2
SE, NO NO NO 0.1 0.7 1.1 0.9 1.3 1.4
Total 1581.0 453.5 319.0 598.6 604.9 690.2 847.0 972.3 1111.9
Table 4-21: Direct GHG emissions from IPPU sector, by emission sources, for 1990-2030, kt CO, equivalent
Categories of sources 1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
2A. Mineral industry 1316.1 345.1 240.0 444.8 412.7 509.7 635.2 7915 986.4
2C. Metal industry 28.5 26.2 36.3 42.0 9.7 17.2 38.9 40.3 41.6
2D. Non-energy products from fuels and solvent use 2332 76.5 314 68.5 67.5 86.8 161.0 195.8 230.6
2F. Product uses as ODS substitutes 0.0 4.6 10.5 422 113.4 179.4 313.0 417.2 573.5
2G. Other product manufacture and use 3.2 1.1 0.9 1.1 0.9 0.8 0.8 0.8 0.8
Total 1581.0 453.5 319.1 598.5 604.2 794.0 1148.9 1445.6 1832.8
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Categories of sources 1990 1995 2000 2008 I 2015 2020 2025 2030
WM
2A. Mineral industry 1316.1 345.1 240.0 444.8 412.7 509.7 602.3 673.7 745.1
2C. Metal industry 28.5 26.2 36.3 42.0 9.7 17.2 19.4 24.8 30.2
2D. Non-energy products from fuels and solvent use 2332 76.5 314 68.5 67.5 86.8 112.4 139.9 167.3
2F. Product uses as ODS substitutes 0.0 4.6 10.5 422 113.4 1794 302.2 398.7 5164
2G. Other product manufacture and use 3.2 1.1 0.9 11 0.9 0.8 0.9 0.8 0.8
Total 1581.0 453.5 319.1 598.5 604.2 794.0 1037.2 1237.8 1459.9
WAM
2A. Mineral industry 1316.1 345.1 240.0 444.8 412.7 509.7 575.1 621.4 667.8
2C. Metal industry 28.5 26.2 36.3 42.0 9.7 17.2 17.8 22.0 26.1
2D. Non-energy products from fuels and solvent use 233.2 76.5 314 68.5 67.5 86.8 103.9 124.3 144.8
2F. Product uses as ODS substitutes 0.0 4.6 10.5 42.2 113.4 179.4 272.1 3511 444.3
2G. Other product manufacture and use 3.2 1.1 0.9 1.1 0.9 0.8 0.8 0.8 0.8
Total 1581.0 453.5 319.1 598.5 604.2 794.0 969.7 1119.7 1283.8

Below is the dynamics of direct GHG emissions from the
IPPU sector under the mitigation scenarios considered for
the period 1990-2030. Compared to 1990 baseline, by 2030,
it is expected that direct GHG emissions from this sector will
increase by 15.9% under the BAU scenario, decrease by 7.7%
under the WM scenario, and decrease by 18.8% under the
WAM scenario. Dynamics direct GHG emissions from the
IPPU sector for 1990-2030 in the RM is shown in Figure 4-11.
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Figure 4-11: Dynamics direct GHG emissions from the IPPU
sector for 1990-2030.

The evolution of industrial production, consumption of HFC
and implementation of mitigation measures will influence the
redistribution of the share of different gases, as well as different
source categories in the structure of total direct GHG from
the IPPU sector (Tables 4-22 and 4-23).

Table 4-22: Share of different gases in total direct GHG
emissions from the IPPU sector within 1990-2030, %

1990 1995 2000 2005 2010 2015 2020 2025 2030

BAU
CO, 100.0| 99.0 | 96.7 | 92.9 | 81.1 | 77.3 | 72.8 | 71.1 | 68.7
CH, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
N,O 0.0 0.0 0.0 00 | NA | NA | NA | NA | NA
HECs NA | 1.0 3.3 7.0 | 188 | 22.6 | 27.2 | 28.8 | 31.2
PECs NA | NA | NA | NA | 0.0 0.0 0.0 0.0 | 0.0
SF, NA | NA | NA | 00 0.1 0.1 0.1 0.1 0.1
WM
CO, 100.0| 99.0 | 96.7 | 929 | 81.1 | 77.3 | 70.9 | 67.8 | 64.6
CH, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
N,O 0.0 0.0 0.0 00 | NA | NA | NA | NA | NA
HFCs NA | 1.0 3.3 7.0 | 18.8 | 22.6 | 29.1 | 32.1 | 35.3
PFCs NA | NA | NA | NA | 00 0.0 0.0 0.0 | 0.0
SF, NA | NA | NA | 00 0.1 0.1 0.1 0.1 0.1
‘WAM
CO, 100.0| 99.0 | 96.7 | 92.9 | 81.1 | 73.8 | 67.9 | 63.9 | 60.1
CH, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
N,O 0.00 | 0.00 | 0.00 | 000 | NA | NA | NA | NA | NA
HECs NA | 1.0 3.3 7.0 | 188 | 26.0 | 32.0 | 36.0 | 39.8
PECs NA | NA | NA | NA | 00 0.0 0.0 0.0 | 0.0
SF, NA | NA | NA | 00 0.1 0.2 0.1 0.1 0.1

In comparison with the baseline scenario, mitigation scenarios
envisage an increase in the share of the 2F “Product uses as
ODS substitutes” category, while the 2A “Mineral industry”
category shows a decreasing trend.

Table 4-23: Share of different sources in the structure of total direct GHG emissions from IPPU sector in 1990-2030, %

Source Categories 1990 1995 2000 2005 2010 201S8 2020 2025 2030
BAU
2A. Mineral industry 832 76.1 75.2 74.3 68.3 64.2 553 54.8 53.8
2C. Metal industry 1.8 5.8 114 7.0 1.6 2.2 3.4 2.8. 2.3
2D. Non-energy products from fuels and solvent use 14.8 16.9 9.8 11.4 11.2 10.9 14.0 13.5 12.6
2F. Product uses as ODS substitutes 0.0 1.0 3.3 7.0 18.8 22.6. 27.2 28.9 31.3
2G. Other product manufacture and use 0.2 0.2 0.3 0.2 0.1 0.1 0.1 0.1 0.0
WM
2A. Mineral industry 832 76.1 75.2 74.3 68.3 64.2 58.1 544 51.0
2C. Metal industry 1.8 5.8 11.4 7.0 1.6 2.2 1.9 2.0 2.1
2D. Non-energy products from fuels and solvent use 14.8 16.9 9.8 11.4 11.2 10.9 10.8 11.3 11.5
2F. Product uses as ODS substitutes 0.0 1.0 3.3 7.0 18.8 22.6 29.10 32.2 35.4
2G. Other product manufacture and use 0.2 0.2 0.3 0.2 0.1 0.1 0.1 0.1 0.1
WAM
2A. Mineral industry 83.2 76.1 752 74.3 68.3 64.2 59.3 58.5 52.0
2C. Metal industry 1.8 5.8 11.4 7.0 1.6 2.2 1.8 2.0 2.0
2D. Non-energy products from fuels and solvent use 14.8 16.9 9.8 11.4 11.2 10.9 10.7 11.1 11.3
2F. Product uses as ODS substitutes 0.0 1.0 3.3 7.0 18.8 22.6 28.1 314 34.6
2G. Other product manufacture and use 0.2 0.2 0.3 0.2 0.1 0.1 0.1 0.1 0.1
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4.3.3. Agricultural Sector

The emissions monitored in the agricultural sector are methane
emissions from animal husbandry, in particular emissions
from the source categories 3A “Enteric fermentation” and
3B “Manure management”, and nitrous oxide emissions from
the source categories 3B “Manure management” and 3D
“Agricultural soils”. The 3H “Urea application” source category
isalsoasource of CO, emissions, but in smalleramounts which
are projected to be 5.8 kt CO, / year until 2030, the same as
in 2018, according to the “National Inventory Report: 1990-
2015, GHG Sources and Sinks in the Republic of Moldova”

Whereas in the RM rice is not cultivated and there are no
savannahs, there are no GHG emissions from rice cultivation
and burning of savannahs. Also, CO, emissions / removals
fromagricultural soils, according to the 2006 IPCC Guidelines,
were considered in the LULUCEF sector. Projections for direct
GHG emissions from the agricultural sector were made on the
basis of methodological approaches set out in the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories.

A. Mitigation Scenarios

Three scenarios for the agricultural sector development until
2030 were developed and considered the basis of Moldova’s
macroeconomic indicators.

BAU - considers the mitigation policies of the country
approved prior to 01.01.2000-01.01.2010. The strategic policy
documents of the Republic of Moldova in the agricultural sector
taken into consideration for developing the BAU scenario are:
Agricultural and Food Industry Development Strategy for
2006-2015 (approved by the GD no. 1199 of 17.10.2006),
the National Development Strategy for 2008-2011 (approved
by Law no. 295-XVI of 21.12.2007) and the National Strategy
of sustainable development of Agribusiness of the Republic
of Moldova for 2008-2015 (approved by the GD no. 282 of
11.03.2008). The BAU scenario is an option providing for alevel
of the agricultural technologies progress, amount of chemical
and organic fertilizers used, improvement of the structure of
agricultural crops that will lead to some increase in the amount
of agricultural production and organic waste returned to the
soil. The evolving macroeconomic indicators were determined
on the basis of forecasts made by the Ministry of Economy and
Infrastructure of the RM in May 2017.

WM - reflects the policies and measures implemented or
adopted since 1 January 2010 until the end of 2015, with
the implementation period up to 2030, including: the Soil
Conservation and Fertility Enhancement Program for 2011-
2020 and the Action Plan for the Implementation of the soil
Conservation and Fertility Enhancement Program for 2011-
2013, the National Complex Soil Fertility Enhancement
Program for 2001-2020, the National Development Strategy
“Moldova 20207 the National Strategy for Agricultural and
Rural Development for 2014-2020. All these documents
have been focused in particular on optimizing the application
of mineral and organic fertilizers, incorporation of plant
residues in the soil, use of green fertilizers and more extensive
introduction of conservative agriculture. For the animal
husbandry sector the focus was on breeding and gradual
replacement of the currently used breeds of livestock and
poultry with breeds of higher productive indicators, and use
of sustainable manure management systems.
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WAM - covers the policies and measures developed since 1
January 2016, but not adopted by the end 0f 2016, planned for
approval and implementation during 2017-2030, such as the
Action Plan for the implementation of the Soil Conservation
and Fertility Enhancement Program for 2017-2020, as
well as other policy documents pending in Parliament. The
WAM provides for implementation of the same set of GHG
emissions mitigation measures as the WM, but to a larger
extent, as well as making use of the best practices and the most
advanced measures ensuring sustainable development of the
agricultural sector.

B. Projections of Economic Indicators

The projections for the agricultural sector economic
indicators (animal husbandry and plant cultivation) having
direct impact on GHG emissions, developed in accordance
with the policies set out above, including in Chapter 3, used in
the three developed scenarios, are set out below.

Table 4-24 contains the projections related to sown areas,
including application of green fertilizers and conservative
agriculture system for 1990-2030. Table 4-25 contains the
projectionsrelated to domestic animals and poultry until 2030,
whereas Tables 4-26, 4-27 and 4-28 show the projections for
factors that lead to the increase of organic matter flow in the
soil and long-term preservation of their fertility, thus resulting
in reduction of direct GHG emissions.

With regard to green fertilizers (autumn vetch as intermediate
crop), the following basic parameters were taken into
consideration: the average humidity of the green mass - 80%;
average nitrogen content in the green mass - 0.8%; average
productivity - 20 t/ha; manure with bedding transformation
factor of 1.4 (1 ton of green mass of vetch equivalent to 1.4
tons of cattle manure with bedding in terms of the amount
of nitrogen contained)'”". Using intermediate crops as green
fertilizer shall be done in parallel with the implementation of
the no-till and mini-till soil cultivation technologies used in
conservative agriculture.

Under the conservative agriculture system all residues from
the main crop shall be left in the field for mulching. The area
where conservative agriculture is planned to be implemented
is expected to be twice the area used for growing intermediary
crops, because intermediary crops are sown after the autumn
grain crops (wheat and winter barley), and in the second
year, after the incorporation of vetch into the soil as a green
fertilizer, these areas shall be used again in the conservative
agriculture system, this time for the hoeing crops (sunflower,
and maize).

Table 4-27 presents the projections of values of additional
factors that lead to the increase of the organic matter flow
in cultivated agricultural soils and contribute to a long-term
preservation of their fertility (F, , - amounts of nitrogen
incorporated in the soil with urine and animal manure in the
grazing process, respectively F g - Ditrogen incorporated into
the soil with agricultural residues). F,, index was calculated
on the basis of the information associated with the source

categories 3A “Enteric fermentation” and 3B “Manure

17! Cerbari, V., Scorpan, V., Taranu, M., Bacean, I. (2012), Remedy of the quality and the productivity capacity
of States common chernozems in the south of Moldova as influenced by some actions, phytotechnology
Environment (Environment), the Scientific Journal of Ecological Information and Culture, no. 1 (61), February
2012, p. 38-43
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management”, according to Tier I calculation methodology
(2006 IPCC Guidelines).

Regarding F_, it was calculated based on projections for
agricultural areas sown with crops during for 1990-2030
timeline (Table 4-24), and information on projections of
average yield of the main crops per hectare during 1990-2030.

Change of land use and soil management practices can
significantly influence the reserves of organic carbon in the
soil. The content of organic matter in the soil (humus) depends
closely on the contents of organic carbon and nitrogen.
Carbon losses through the process of mineralization, as a
result of changes in agricultural land use and soil management

practices, are accompanied by the simultaneous biochemical
decomposition of nitrogen from humus. In case of soil carbon
losses, mineralized nitrogen is considered to be an additional
source of nitrogen which can release N,O emissions (2006
IPCC Guidelines). Table 4-28 presents the projections for
the total amount of mineralized nitrogen (F_, ) related to
the carbon losses from agricultural soils of the Republic of
Moldova for the period until 2030. To estimate these amounts,
the Methodology for calculating the carbon balance in arable
lands, in view of assessing the GHG emissions, was used'””.

172 Banaru, Anatol (2000), Methodology for calculation of GHG emissions from arable soils. Collection “Climate
change. Research, studies, solutions . Ministry of Environment and spatial planning/UNDP Moldova. “Bons
Offices” S.R.L. Chisinau, 2000. P. 115-123.

Table 4-24: Projections for sown areas, including with application of green fertilizer and conservative agriculture system during

1990-2030
Indicators 1990 2010 2015 2020 2025 2030
BAU
Sown areas, thousand ha, including: 1734.0 1598.5 1660.3 1671.7 1635.5 1636.8
Areas on which green fertilizers — vetch will be applied, thousand ha NO NO NO 25.0 50.0 75.0
Areas on which conservative agriculture will be practiced, thousand ha NO NO NO 50.0 100.0 200.0
WM
Sown areas, thousand ha, including: 1734.0 1725.5 1660.3 1637.0 1631.2 1627.6
Areas on which green fertilizers - vetch will be applied, thousand ha NO NO NO 50.0 125.0 175.0
Areas on which conservative agriculture will be practiced, thousand ha NO NO NO 100.0 200.0 300.0
WAM
Sown areas, thousand ha, including: 1734.0 1598.5 1660.3 1634.2 1628.3 1624.3
Areas on which green fertilizers - vetch will be applied, thousand ha NO NO NO 75.0 150.0 200.0
Areas on which conservative agriculture will be practiced, thousand ha NO NO NO 200.0 300.0 400.0

Table 4-25: Projections for numbers of livestock during 1990-
2030, thousand heads

Table 4-26: Projections on use of chemical nitrogen and natural
organic fertilizers in the RM during 1990-2030, kt N

Animal 1990 || 2010 || 2015 || 2020 || 2025 || 2030 Indicators 1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU BAU
Total cattle 1061 | 236 | 204 | 218 | 227 | 236 fh‘?f?‘icalnitmge“ 92.1 |10.5 [10.2 |16.1 |20.6 (387 | 50.0 [60.0 |70.0
Dairy cows 395 | 166 | 138 | 146 | 151 156 ertilizer, o
Other cattle 665 70 66 72 76 80 ?Iatt.‘l‘.r"‘l"ng"‘mc 55.5 |34.0 [21.4 [21.1 [18.7 |15.1 |22.1 (282 |34.6
Sheep 1245 | 801 | 729 | 740 | 745 | 750 I T e
Goats 37 119 | 152 | 180 | 190 200 Chemical nitrogen
Horses e “ %0 38 38 38 fertilizer, F.. 92.1 [10.5 [10.2 |16.1 |20.6 [38.7 | 60.0 [70.0 [80.0
Assess and mules 2 3 2 2 2 2 ?Iat.‘l‘.“l"nga“ic $5.5 [34.0 [21.4 211 |187 [159 | 255|317 |38.3
Swine 1850 | 512 | 484 | 525 | 365 600 ertilizer,
Rabbits 283 | 277 | 350 | 400 [ 450 | so00 — WAM
Poultry 24625 (23117 | 11913 | 16000 | 21000 | 26000 ggﬁ‘;gfllzmtmge“ 92.1 |10.5 [102 [16.1 [20.6 |38.7 | 70.0 |80.0 |90.0
WM o
Natural organic
Total cattle 1061 | 236 | 204 | 212 | 220 226 fertilizer, F__ 555|340 214 1211 187 1159 |29.10[35.6 1453
Dairy cows 395 166 138 142 146 150
Other cattle 665 20 66 20 74 76 Table 4-27: Projections on amounts of nitrogen incorporated in
Sheep 1245 | 801 | 729 | 735 | 740 745 soil with urine and manure during grazing, and those returned
Goats 37 119 152 170 180 190 in the soil with agricultural residues in the RM during 2005-
Horses 47 54 40 35 35 35 2030, kt N
Assess and mules 2 3 2 2 2 2 Indicators 1990 1995 2000 2005 2010 2015 2020 2025 2030
Swine 1850 | 512 | 484 | 515 | 545 575 BAU
Rabbits 283 | 277 | 350 | 39 | 420 | 430 Urineand | o7 1 11 59| 936 | 875 | 7.71| 7.05 | 7.34 | 7.54 | 735
Poultry 2462523117 | 11913 | 15000 | 18000 | 23000 manure, F, | ) ) ) ) ] i ] i
WAM Agrcultural | 3 01 15164 | 16,03 2005 21.28| 18.99] 22.87| 26.74] 32.17
Total cattle 1061 | 236 | 204 | 208 | 214 220 residues, F.,
Dairy cows 395 | 166 | 138 | 140 | 142 146 wM
Other cattle 665 | 70 66 68 72 74 Urine "m;l 757 |11.59| 936 | 875| 7.71| 7.05 | 6.88| 6.86 | 6.47
Sheep 1245 | 801 | 729 | 730 | 735 740 “:'“‘?“rf’ e
Goats 37 | 19 | 152 | 160 | 170 180 riirzlcuue:“;a 34.81[21.64 | 16.03| 20.05| 21.28| 18.99| 2629 32.48 38.95
Horses 47 54 40 35 32 30 WAM
Assess and mules 2 3 2 2 2 2 Urine and
Swine 1850 | s1z | 484 | s05 | s25 350 mamure,F,, | 757 | 1159 936 | 875| 7.71| 7.05| 643 | 639 | 573
Rabbits 283 | 277 | 350 | 380 | 440 460 Agricultural
Poultry 24625 | 23117 | 11913 | 14000 | 16000 | 19000 residues, F__| >+ 21.64] 16.03) 20.05) 21.28| 18.99) 30.37| 39.33| 4498
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Table 4-28: Projections on the amount of mineralized nitrogen due to carbon losses resulting from change of agricultural land use

and the soil management practices during 2005 - 2030, kt N

Indicators 1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
Mineralized nitrogen resulted from carbon losses F___, 3445]  89.66]  8287] 11438] 10296] 89.52] 101.70]  8868]  80.51
WM
Mineralized nitrogen resulted from carbon losses F____ 3445]  89.66]  8287] 11438] 10296] 89.52] 9806]  8140]  70.0S
WAM
Mineralized nitrogen resulted from carbon losses F____ 3445]  89.66]  8287] 11438] 10296  89.52]  92.94]  71.17] 5648
The higher productivity growth rates under the WM and WAM
scenarios will contribute to the increase in emission factor WM
values, calculated according to Tier 1 calculation methodology | Total emissions CH,, 2685.5 | 789.0 |725.0 |830.5 |8s8.1 |884.0
(2006 IPCC Guidelines), used to calculate CH, emissions  including: :
from 3A “Enteric fermentation” According to WAM scenario, it enteric fermentation 2190.7 | 712.6 |654.6 | 724.7 |745.9 |764.3
manure management 494.8 764 | 704 |1058.8 |112.2 |119.7

is expected that the productivity level in the animal husbandry
sector in Moldova will be similar to the currently existent in
Western European countries, i.e. emission factors will have
values close to the default values of emission factors used for
calculation of CH, emissions in the 3A “Enteric fermentation’,
specific for Western European countries (117 kg CH, / capita /
year - for dairy cows, §7 kg CH, / capita / year - for other cattle,
8kg CH, / capita / year - for sheep, Skg CH, / capita / year - for
goats, 18 kg CH . / capita / year - equines, 10 kg CH . / capita /
year - for asinine, 1.5 kg CH . / capita / - for rabbits).

As a result of discrepancies between the actual manure
management systems used in the RM and those described in
the 2006 IPCC Guidelines (with reference to Eastern European
countries), it was not considered appropriate to apply the
default coeflicients with reference to the share of various
manure management systems characteristic of the Eastern
European countries. Thus, for calculation of CH, emissions
from the source category 3B “Manure management” (for cattle
and swine), national values were used, resulting from a study
carried out in May - June 2015 by the Institute of Scientific and
Practical Biotechnologies in Animal Husbandry and Veterinary
Medicine and the National Food Safety Agency.

C. Assessment of Mitigation Potential

The evaluation methodologies (including emission factors)
were taken from the 2006 IPCC Guideline for inventory of
national GHG emissions, using the results of the economic
calculations based on the evolution of economic indicators
in the agricultural sector during the period 2005-2030 in the
scenarios analyzed. Estimation methodologies and national
emission-specific emission factors were also used, applying data
of activity, key indicators and assumptions set out above. The
calculation results for direct GHG emissions from agriculture
sector, both by types of gas (Table 4-29 and Table 4-30), and by
emission sources (Table 4-31) are presented below.

Table 4-29: Aggregated direct GHG emissions from the
agricultural sector under the scenarios considered for 1990-
2030, kt CO, equivalent

1990 2010 201S 2020 2025 2030

BAU

Total emissions CH,, 2685.5 | 789.0 [725.0 |852.2 |886.1 [919.2
including:

enteric fermentation 2190.7 | 712.6 |654.6 |743.3 | 768.2 [792.8
manure management 494.8 764 | 704 [108.9 |117.9 |1264
Total N,O emissions, 2524.5 | 1459.0 [1383.9 [1642.3 [1749.1 [1894.3
including:

manure management 1116.6 | 422.1 |352.1 [404.3 | 4579 [5153
agricultural soils 1407.8 | 1036.9 |1031.8 |1238.0 [1291.2 |1379.0
Total direct GHG emis- | o)1 | 5248.0 h108.9 [2494.5 [2635.2 2813.5
sions, including:

enteric fermentation 2190.7 | 712.6 |654.6 |743.3 | 768.2 |792.8
manure management 16114 | 498.5 |422.4 |513.2 | S75.8 | 641.7
agricultural soils 1407.8 | 1036.9 {1031.8 [1238.0 [1291.2 |{1379.0
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Total N,O emissions,

. . 2524.5 | 1459.0 (1383.9 |1710.0 [1809.6 [1945.3
including:

manure management 1116.6 | 422.1 |352.1 [392.3 [448.1 [509.2
agricultural soils 1407.8 | 1036.9 [1031.8 |1317.7 |1361.5 [1436.1
Total direct GHG emis- | ¢, 14 6 | 2248.0 [2108.9 [2540.5 6677 [2829.3
sions, including:

enteric fermentation 2190.7 | 712.6 | 654.6 | 724.7 | 7459 |764.3
manure management 1611.4 | 498.5 [422.4 |498.1 |560.3 | 6289
agricultural soils 1407.8 | 1036.9 |1031.8 |1317.7 [1361.5 |1436.1

WAM

Total emissions CH, 2685.5 | 789.0 |725.0 |816.6 |834.9 [857.6
including:

enteric fermentation 2190.7 | 712.6 [654.6 | 7132 |727.3 | 7444
manure management 494.8 764 | 704 |103.4 |107.6 |[113.2

Total N,O emissions,

. . 2524.5 | 1459.0 (1383.9 |1776.6 (1871.5 |1977.9
including:

manure management 1116.6 | 422.1 |352.1 |383.2 |445.9 |483.5
agricultural soils 1407.8 | 1036.9 [1031.8 [1393.4 [1425.6 |1494.4
Total direct GHG emis- | )1 | 3248.0 h108.9 [2593.2 2706.4 2835.5
sions, including:

enteric fermentation 2190.7 | 712.6 |654.6 | 713.2 |727.3 |744.4
manure management 1611.4 | 498.5 [422.4 |486.6 |S553.5 |596.7
agricultural soils 1407.8 | 1036.9 |1031.8 [1393.4 |1425.6 |1494.4

Table 4-30: Share of direct GHG emissions from agriculture
sector, by source categories, under the scenarios considered, %

1990 2010 2015 2020 2025 2030

BAU
iﬁzldﬁg emissions, 100 | 100 | 100 | 100 | 100 | 100
enteric fermentation 82 90 90 87 87 86
manure management 18 10 10 13 13 14
;:;Zldﬁ%? ermisstons, 100 | 100 | 100 | 100 | 100 | 100
manure management 44 29 25 25 26 27
agricultural soils 56 71 75 75 74 73
;";Z{i‘i{;’;“ GHG emissions, | 05 | 150 | 100 | 100 | 100 | 100
enteric fermentation 42 32 31 30 29 28
manure management 31 22 20 20 22 23
agricultural soils 27 46 49 50 49 49
WM

;:I:Idﬁllgf emissions, 100 | 100 | 100 | 100 | 100 | 100
enteric fermentation 82 90 90 87 87 86
manure management 18 10 10 13 13 14
Total N,O emissions, 100 | 100 | 100 | 100 | 100 | 100
including:

manure management 44 29 25 23 25 26
agricultural soils 56 71 75 77 75 74
Totd (‘]irect GHG emissions, 100 100 100 100 100 | 100
including:

enteric fermentation 42 32 31 29 28 27
manure management 31 22 20 20 21 22
agricultural soils 27 46 49 51 S1 S1
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1990 2010 2015 2020 2025 2030

‘WAM

:1‘3:;3;4 emissions, 100 | 100 | 100 | 100 | 100 | 100
enteric fermentation 82 90 90 87 87 87
manure management 18 10 10 13 13 13
Total N,O emissions, 100 | 100 | 100 | 100 | 100 | 100
including:

manure management 44 29 25 22 24 24
agricultural soils 56 71 75 78 76 76
Total (I:'lirect GHG emissions, 100 100 100 100 100 | 100
including:

enteric fermentation 42 32 31 27 27 26
manure management 31 22 20 19 20 21
agricultural soils 27 46 49 54 53 S3

Table 4-31: Aggregated direct GHG emissions by sources from
agriculture sector under the scenarios considered for 1990-
2030, kt CO, equivalent

Emission sources 1990 2010 2015 2020 2025 2030
BAU
3A. Enteric fermentation | 2190.7 | 712.6 | 654.6 | 743.3 | 768.2 | 792.8
3B. Manure management | 1611.4 | 498.5 | 4224 | 513.2 | 575.8 | 641.7
3D. Agricultural soils 1407.8 | 1036.9 | 1031.8 | 1238.0 | 1291.2 | 1379.0
3H. Urea application 0.6 1.7 5.8 5.8 5.8 5.8
3. Agriculture 5210.6 (2249.7 |2114.7 [2500.3 |2641.0 {2819.3
WM
3A. Enteric fermentation | 2190.7 | 712.6 | 654.6 | 724.7 | 745.9 | 764.3
3B. Manure management | 1611.4 | 498.5 | 422.4 | 498.1 | S60.3 | 628.9
3D. Agricultural soils 1407.8 | 1036.9 | 1031.8 | 1317.7 | 1361.5 | 1436.1
3H. Urea application 0.6 1.7 5.8 5.8 5.8 5.8
3. Agriculture 5210.6 (2249.7 |2114.7 |2546.4 |2673.5 [2835.1
WAM
3A. Enteric fermentation | 2190.7 | 712.6 | 654.6 | 713.2 | 727.3 | 744.4
3B. Manure management | 1611.4 | 498.5 | 422.4 | 486.6 | S53.5 | 596.7
3D. Agricultural soils 1407.8 | 1036.9 | 1031.8 | 1393.4 | 1425.6 | 1494.4
3H. Urea application 0.6 1.7 5.8 5.8 5.8 5.8
3. Agriculture 5210.62249.7 [2114.7 (2599.0 [2712.2 |2841.4

Asseenfrom Table4-31, the plantgrowingand animalhusbandry
sectors almost equally share the amount of GHG emissions
from the whole agricultural sector: by 2030 the amount of
emissions from the animal husbandry sector is expected to be
1434.5 kt CO, equivalent (51%) under the BAU, in the plant
growing sector it is expected to be 1379 kt CO, equivalent
(49%); 49% and respectively 51% under the WM; and 47% and
53% under the WAM. As seen from Figure 4-20, the amount
of GHG emissions in the agriculture sector during the period
until 2030 differs very little from scenario to scenario, which is
explained by the fact that the increasing / decreasing evolution
of emissions by sources shows opposite trends in the scenarios.
Thus, GHG emissions from emission sources 3A “Enteric
fermentation” and 3B “Manure management” decrease under
the WM and WAM compared to BAU, while GHG emissions
from the emission source 3D “Agricultural soils” grow under
the WM and WAM compared to BAU during 2015-2030. The
impact of mitigation policies in the agricultural sector is limited
by the economic growth rate of the sector, because once the
quality of life in the rural sector improves and the sector itself
recovers, the amounts of organic fertilizers applied to the soil
will inevitably increase, what will have a significant cumulative
impact on the trends in N, O emissions from the source category
3D “Agricultural soils”.
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Figure 4-12: Evolution of GHG emissions from the agricultural
sector under the scenarios considered.

The increase of GHG emissions after 2015 under all three
scenarios is explained by the need to develop the agricultural
sector of the RM which was in regression for a long period of
time in the past 25 years. In addition to growing emissions in
the plant growing sector, emissions will increase in the animal
husbandry sector as well, due to the same reason: the need
to increase the level of production as a result of higher living
standards, which are now at a low level.

By the year 2030 GHG emissions in the agriculture sector
under all three scenarios will be about 54% of the same
emission levels registered in 1990.

4.3.4. LULUCF Sector

The GHG emissions monitored under the LULUCEF sector are
the CO, emissions. Calculation of GHG emissions/removals
has been done in accordance with 2006 IPCC Guidelines
for National Greenhouse Gas Inventories and other relevant
methodological publications. The main emissions sinks are
forest lands, grasslands and lands covered with forest vegetation
on croplands, in particular the sub-categories: 4A1 “Forestlands
remaining forestlands”, 4C2 “Lands converted to grassland” and
4B1 “Croplands remaining croplands” The source categories:
4B2 “Lands converted to croplands, 4E2 “Lands converted to
settlement lands” and 4F2 “Land converted to other land” are
a constant source of CO, emissions as a result of the deeply
negative balance resulting from the conversion of land with
different vegetation categories, as well as substantial reduction
(38.6%) of areas with perennial plantations. It is possible to
reduce CO, emissions from these sources by creating a positive
balance of humus in agricultural soils, by fertilizing the soils with
organic matter from all possible sources. In the current situation
created in Moldovan agriculture, the only real possibility to
increase the flow of organic matter in the agricultural soils is to
use green fertilizers. Other sources of organic matter (manure,
organic residues, etc.), even if it become possible to use it as
organic fertilizer, would solve the problem only for 10% of
the croplands. The BAU, WM and WAM scenarios presented
below include the abovementioned measures aimed at creating
a positive balance of humus in the soil, increasingly from the
BAU towards WAM scenarios.

A. Mitigation Scenarios

Based on the policies set out above in Chapter 3, three
scenarios for the development of the “Land use, land-use
change and forestry” category until the year 2030 were
developed and considered.

BAU - reflects development policies and strategies of the forest
sector approved during the 01.01.2000-01.01.2010.
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WM covers the policies and mitigation measures implemented
or adopted after 01.01.2010, estimates their impact by year
2030, and was drafted mainly based on the following legal
framework:

« Government Decision no. 1470 of 30.12.2016 on approval
of the Low Emission Development Strategy of the
Republic of Moldova until 2030 and the Action Plan for
its implementation;

« Government Decision no. 593 of 01.08.2011 on approval
of the National Program on creation of the National
Ecological Network. This programme provides for
afforestation of protection ones and stripes of rivers and
water basins on an area of 30.4 thousand hectares by the
end of 2018;

« Government Decision no. 626 of 20.08.2011 on approval
of Soil Fertility Conservation and Enhancement Program
for 2011-2020. The programme provides for stabilization
through afforestation of 50 thousand hectares of land
slides, and planting of 20 thousand ha of protection strips;

« Government Decision no. 301 of 24.04.2014 on approval
of the Environmental Strategy for 2014-2023 and the
Action Plan for its implementation. One of the specific
objectives of the Action Plan is extension of woodland
areas up to 15% of the territory of the country, of natural
areas protected by the State up to 8.1% of its territory and
ensuring the efficient and sustainable management of
natural eco-systems. In order to achieve this objective it is
planned to plant and rehabilitate the riparian protection
stripes and water basins on the surface of 30 thousand ha,
forests on degraded lands, green spaces on an area of 150
thousand hectares. These activities are planned for the
period until 2023.

« Government Decision no. 101 of 10.02.2014 on
approval of the National Plan of expanding the areas
with forest vegetation in 2014-2018, which provides for
the afforestation of degraded lands, of riparian and water
basins protection stripes, as well as forest protection-belts
of agricultural lands on the area of 13,041 ha.

« Government decision No. 742 of 21.10.201S on approval
of the Action Plan on the implementation of the National
Agricultural and Rural Development Strategy for 2014-
2020, which among other things provides for “planting
of 24.5 thousand hectares of high productivity vine
plantations.”

Itis necessary to note, that according to statistics, during 2007-
2016 the numbers of livestock directly dependent on pastures
essentially decreased: the number of cattle has reduced by
38%, sheep and goats - by 8%, equines - by 41%.

WAM - is based on policies and mitigation measures planned
to be adopted during the period until 2030 and provides for
the growth of indicators related to expansion of areas with
other types of vegetation, reflected in draft policy documents,
projects financed from international sources, etc., as well as
increasing the use of green fertilizers in agriculture. The main
benchmark for this scenario is the “NAMA on Afforestation of
degraded lands, riverside areas and protection belts”'”, which
aims to reverse the trend of forest and land degradation, and
to increase carbon removal by 261.6 thousand tons of CO

annually until 2030 by planting 45 thousand ha of degradedf
unproductive land, 15 thousand ha of riparian forest belts,
and 1500 ha of forest protection curtains in agricultural

'3 Developed under the UNDP Project ,Low Emissions Capacity Building Program in the Republic of Moldo-
va’, 2014-2016.
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systems. In total, afforestation will be implemented on 61.5
thousand hectares of woodland, at an annual afforestation rate
of 4,393 ha. In addition, other measures related to Intended
National Determined Contribution, and specified in the Low
Emissions Development Strategy of the RM until 2030 and
the Action Plan for its implementation will be implemented,
including in agriculture.

B. Projections of Economic Indicators

Activity data regarding the evolution of the areas covered with
vegetation (Table 4-32 and 4-33) have been generated on the
basis of strategies described in the three scenarios mentioned
above, and the general trends at global and national levels for
the need to improve the qualitative and quantitative indicators
for forests and other forest vegetation.

Table 4-32: Evolution of economic indicators for the LULUCF
sector in 2005-2030, ha

Indicators 2010 2015 2020 2025 2030
BAU
Cropland + fallow land 18469451863 531(1863272|1862992|1862712
Grassland + pastures 380918 | 373865 | 369659 | 365104 | 360 549
Vineyards 149576 | 136170 | 136166 | 136161 | 136 156
Orchards 149210 | 152730 | 152582 | 152422 | 152262
Forest vegetation 52028 51154 51154 51154 | S1154
f;:;setairea attheendof | ) 0630 | 413482 | 416214 | 419174 | 422133
Areas successfully affor-
ested in the curre);lt year 436 617 1000 1000 1000
YB;‘:ICSI:‘EZ; literte:::;s““' 233643 | 236483 | 230851 | 229314 | 227778
Swamps 19 394 19183 17 532 16 590 15648
Waters 80246 77 481 77 481 77 481 77 481
Other lands 61 600 59931 68715 73234 | 77753
‘WM
Cropland + fallow land 1846945(1863531|1842396|1808896|1775396
Grassland + pastures 380918 | 373865 | 354081 | 323562 | 293 044
Vineyards 149576 | 136170 | 136151 | 136120 | 136 089
Orchards 149210 | 152730 | 152037 | 150968 | 149 898
Forest vegetation 52028 S1154 | 59154 | 69154 | 79154
f}:’ereyset:rrea attheendof 110630 | 413482 | 426336 | 446 165 | 465993
Areas successfully affor-
ested in the curre};lt year 436 617 6700 6700 6700
Buildings, streets, court-
yards, markets, roads 233643 | 236483 | 230851 | 229314 | 227778
Swamps 19 394 19183 17 532 16 590 15648
Waters 80246 77 481 77 481 77 481 77 481
Other lands 61 600 59931 81908 | 119677 | 157 445
WAM
Cropland + fallow land 18469451863 531|1861928|1859408(1 856888
Grassland + pastures 380918 | 373865 | 347795 | 306800 | 265 805
Vineyards 149576 | 136170 | 140142 | 145097 | 150052
Orchards 149210 | 152730 | 154314 | 155374 | 156 434
Forest vegetation 52028 51154 55554 61054 | 66554
f}‘l’er;it;rea attheendof 110630 | 413482 | 430420 | 457056 | 483 691
Areas successfully affor-
ested in the curre);lt year 436 617 9000 9000 9000
Buildings, streets, court-
yards, markets, roads 233643 | 236483 | 230851 | 229314 | 227778
Swamps 19 394 19183 17 532 16 590 15648
‘Waters 80246 77 481 77 481 77 481 77 481
Other lands 61 600 59931 59 609 67 452 75298
|
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Table 4-33: Evolution of growth of wood harvested during
authorized and illegal logging detected during 2005-2030

Indicators 2010 2015 2020 2025 2030
BAU
Total amount of current stands, 12054 | 11179 | 991.1 | 1013.0 | 10260
thousand m?
Total amoursxt of harvested wood, 4705 | 6353 | 6353 | 6353 | 6353
thousand m
WM
Total amount of current stands, | 1,,c 4 111179 | 9667 | 9478 | 9201
thousand m?
Total amour:t of harvested wood, 4705 | 6353 | 435.0 | 42655 | 4140
thousand m*
WAM
Total amount of current stands, 12054 | 11179 | 9569 | 9216 | 8775
thousand m?
Total amour:t of harvested wood, 4705 | 6353 | 5263 | 5069 | 4826
thousand m?

C. Assessment of Mitigation Potential

Assessment of GHG emissions / removals for the sector
has been done in accordance with 2006 IPCC Guidelines
for National Greenhouse Gas Inventories and other relevant
methodological publications, as well as the results of the
calculations related to evolution of economic indicators for
this sector during 2010-2030 under the three scenarios. As the
main mode of presentation of information and calculations,
the Land Use Matrix for the period 1970-2015 was used.

The biggest share of gas in the LULUCF sector belong to CO,
emissions / removals, while other type of gases, CH, and N, O,
contribute with a relatively small value to the total amount,
representing for 2015, according to the national inventory,
approx. 2%, referred to the absolute emissions / removals (59.2
kt CO, versus — 2,845.4 kt CO, equivalent total) of this sector.
For this reason, the detailed examination of the latter gases will
not be carried out further. At the same time, their values at those
recorded in 2015 are taken into account in the calculation of
emissions / removals for all the years of analysis, 1990 - 2030.

Table 4-34 presents the calculations of GHG emissions /
removals from the CO, emissions sources / sinks in the
LULUCE sector, while Figure 4-13 shows the evolution of
total GHG emissions / removals in this sector.

According to the data in the Table 4-34, the most significant
contribution to the total value of CO, emissions / removals
belongs to the categories 4A “Forestland” and 4B “Croplands”,
under all scenarios considered. While for 2020-2030 under
the WM and WAM scenarios removals are growing in the
category 4A “Forest Land”, the category 4B “Cropland” shows
the increase in CO, emissions, which is caused, on the one
hand, by the decrease of the croplands areas, and on the other
hand by the too slow CO, emissions reduction, a consequence
of a catastrophic decrease of organic matter flow in croplands.
So, a sharp decrease in soil carbon returned in soil on the
account of manure resulted into a shift from a positive soil
carbon balance, of plus 0.56 t/ha in 1990, to a deeply negative
of minus 0.60 t/ha in 2010. During the 2000-2010 the soil
carbon balance in croplands became negative — having
decreased on average by 0.50 t/ha/year. As a result, the GHG
emissions from category 4B increased from about 1,747.3 kt
CO, in 1990 to about 1,937.2 kt CO, in 2015. Consequently,
all scenarios feature a substantial decrease in CO, removals
in the Republic of Moldova. Compared to 1990, in 2030, the

amount of sequestrated CO, accounts for only 0.4% under the
BAU, 8.3% under WM, and 7% under the WAM scenario.

Table 4-34: CO, emissions/removals from LULUCF sector in
considered scenarios in the RM during 1990-2030, kt CO,

equivalent

1990 2010 2015 2020 2025 2030
BAU
4. LULUCF -5882.4 [-3297.4 |-2845.4 | -689.7 | -396.1 | 34.3

4A. Forestry land
4B. Cropland
4C. Grassland
4D. Wetlands

-2543.7 |-2489.6 |-2026.2 |-1733.3 |-1607.3 |-1472.4
-578.1 | -399.3 | -669.9 [1029.7 | 1103.0 |1315.7
-2850.3 | -555.8 | -306.2 | -131.2 | -42.2 | 25.7
17.4 0.0 0.0 0.0 0.0 0.0

4E. Settlements 84.7 45.6 394 8.1 6.9 6.9

4F. Other lands 152.5 | 1317 | 60.8 | 87.0 | 93.6 | 1085

ngo'dHuzzeStedW""d 1301 | 300 | 566 | 500 | 500 | $0.0
WM

4. LULUCF 5882.4 |-3297.4 | 2845.4 | -884.0 | -813.1 | -426.9

4A. Forestry land -2543.7 |-2489.6 |-2026.2 |-2118.9 |-2172.4 |-2223.6

4B. Cropland 5781 | -399.3 | -669.9 | 992.3 |1039.8 [1316.6
4C. Grassland 28503 | -555.8 | -3062 | -3.8 | 45.1 | 1683
4D. Wetlands 174 | 00 | 00 | -103 | -102 | -103
4E. Settlements 847 | 456 | 394 | 1153 | 1483 | 1825
4F. Other lands 152.5 | 1317 | 60.8 | 913 | 864 | 89.6
4G. Harvested Wood 1301 | 300 | 566 | 500 | 500 | $0.0
Products
WAM
4. LULUCF -5882.4 |-3297.4 | -2845.4 | -804.6 | 7822 |-350.8

4A. Forestry land -2543.7 [-2489.6 |-2026.2 |-2000.6 |-2138.8 |-2276.2

4B. Cropland 5781 | -399.3 | -669.9 | 948.9 |1087.9 |1492.3
4C. Grassland 2850.3 | -555.8 | -3062 | 100.9 | 1337 | 299.9
4D. Wetlands 174 | 00 | 00 | -13.6 | -181 | 226
4E. Settlements 847 | 456 | 394 | 736 | 87.0 |10L6
4F. Other lands 152.5 | 1317 | 60.8 | 363 | 162 | 43
4G. Harvested Wood 1301 | 300 | 566 | 500 | 500 | 50.0
Products
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Figure 4-13: CO, net emissions / removals for the LULUCF
sector under the scenarios considered for 1990-2030.

4.3.5. Waste Sector

Direct GHG emissions (CH, and N,O) from solid waste
management activities, including industrial waste (SA “Solid
waste disposal’, SC “Incineration and open burning of waste”)
and from waste water treatment (SD “Waste water treatment and
discharge”) are monitored in the waste sector. GHG emissions
projections were carried out on the basis of methodological
approaches set forth in 2006 IPCC Guidelines.

A. Mitigation Scenarios

Based on macroeconomic indicators of the Republic of
Moldova three scenarios for the waste sector medium and
long-term development were drafted and considered.
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BAU-isanoptionimplyinginsignificant of solid waste generation
growth rate in urban areas by about 1% annually during 2016-
2020, due to the extension of waste collection systems in rural
areas. From 2020 to 2025 it shows a modest increase of 0.5%,
while in 2026-2030, the total amount of waste generation will
be decreasing by 1% annually, based on demographic trends.
Regarding industrial waste, projections show modest annual
1% growth in 2016-2020 and 0.5% in 2020-2030. Emissions
from waste disposal by open burning were calculated under
assumption that circa 20 % of urban population and about 40 %
of rural population which do not have waste treatment systems,
generate waste produced by open burning in the 2016-2020
and further, in 2021-2030 the share of the urban population
decreases from 20 to 10%, and rural population from 40 to 20%.
It should be also mentioned that open burning of medical waste
in health care facilities occurs widely until now. In the absence
of coercion leverages it is expected that open burning of medical
waste will further continue, although a number of operators
have been authorized to manage medical waste. Due to this
development a modest decrease of burnt amounts by 2% per
year can be assumed during 2016-2025, and 5% during 2026-
2030. The share of population having centralized sewerage will
grow slowly - 2% by the year 2030. The number of population
in this period will be decreasing, and protein consumption will
be in 2015 - 27.66; in 2020 - 28.67; in 2025 - 28.95 kg/year,
without the use of emitted biogas.

WM - provides that solid waste generation rate calculated for
the BAU scenario will be influenced by the GHG mitigation
measures aimed at promotion and development of recyclable
waste recovery systems, including paper, in the urban areas of
RM. In Chisinau municipal area this practice is already being
implemented. According to statistical data, the amount of waste
increases on average by 5% a year, separate collection of waste
paper and cardboard accounting for 5% in urban municipalities,
and 2% in rural settlements. It should be mentioned that at
the stage of feasibility studies for sizing the regional waste
management systems, because of lack and uncertainty of data,
estimative data was used for estimating municipal waste. For
example, these data exceed the statistical value by circa 70% for
the waste management area No. 1 (Cahul, Cantemir, Taraclia
and partly ATU Gagauzia), which explains the need to include
rural localities currently having no sanitation services, in the
calculation. Industrial waste disposal, also not included in the
statistical reports presented by the sanitation services, thus the
estimated difference between data values would be about 25%.
Starting from this, while projecting the generation of municipal
waste this difference of 25% will be taken into account for the
period 2016-2020, on account of the waste collection systems
extension in rural areas. Stabilization is expected from 2020 until
2025, while in 2025-2030 total waste generation will decrease
by 1% per annum, based on demographic trends. Regarding
GHG emissions reduction, it will be determined in the context
of NAMA implementation of the NAMA Project Design
Document of the “Waste to Energy” Project as a nationally
appropriate mitigation action of the Republic of Moldova, which
provides for GHG emission reduction contribution of about 3
387 114t CO, equivalent during lifetime and an annual average
of about 109 262 t CO, equivalent /year in all regional waste
deposits. Under this scenario, once regional waste management
systems are in place and effective sanitation supervision is
promoted in settlements open incineration of waste will
gradually decrease. Thus, the share of waste incinerated by
open burning will decrease by 2% annually from 20% to 0% in
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2025 in urban settlements, and the same approach is proposed
to be used for rural settlements, meaning that during 2016-
2030 open burning of waste will be reduced by 2% annually,
reaching the share of 10% in 2030. Regarding the evolution of
the wastewater amount and use of methane emissions, the WM
provides for connection to centralized sewerage system of 85%
of the urban population and 25% of the rural population by the
year 2030'7*. Protein consumption will increase by 2% under
the BAU compared to 2015, 3% in 2020 and by 3.5% in 2025,
without using the produced biogas.

WAM - corresponds to WM, however, with a much wider
extent of implementation based on the Waste Management
Strategy, approved by the GD no. 248 of 10.04.2013. With
deviation from the Strategy, which provides for construction
of a number of a bio-mechanical treatment plants, now
at the stage of feasibility studies, construction of one bio-
mechanical treatment plant is being considered for Chisinau
municipal area only. It should be noted that at the stage the
Waste Management Strategy development two options were
considered: construction of two bio-mechanical treatment
plants and two waste incinerators in Chisinau and Balti. Taking
into account the results of the studies on morphological
composition of municipal waste in the RM, preference was
given to bio-mechanical treatment technology. The impact
in the medium-term run (until 2025) of construction of one
bio-mechanical treatment plant is reduction of direct GHG
emissions from the waste sector by 20%. Similarly, to the WM
scenario, open burning of waste will gradually decrease once
regional waste management systems become operational, along
with the promotion of efficient supervision of sanitation in
settlements. Thus, the share of openly burnt waste will decrease
by 2% annually, from 20% to 0% in 2025 in urban settlements,
and after 2015 in rural settlements open burning of waste will
be reduced by 2% annually, reaching the 10% share in 2030.
Strict compliance with environmental legislation, together
with appropriate financial coverage would allow to stop open
burning of medical waste in a shorter time (2016-2025) than
provided for under the WM by reducing the annual quantities
of burnt staff by 10%, and by 20% during 2026-2030, which
would reduce the openly burnt medical waste by 90% by 2030,
relative to the year 201S. By the year 2025 the WAM provides
for performing sewerage systems in place in Chisinau, Balti,
Cahul and Tiraspol, which will ensure reducing the direct GHG
emissions from the wastewater to the minimum level. Although
previous strategic sectoral programmes provided for sludge
treatment systems installed by 2020 at the wastewater treatment
plants in 4 cities: Chisinau, Balti, Orhei and Cahul, and Soroca
and Ungheni by 2025, the new strategic document does not
include actions to reduce GHG emissions originating from
waste water management sector. Therefore, it is not possible
to achieve GHG emissions reductions. However, the National
Program for the Implementation of the Protocol on Water and
Health in the Republic of Moldova for the years 2016-2025'
provides for connecting of 85% of urban population and 25%
of rural population to sewerage systems by 2025. Therefore,
this scenario assumes connection to the sewage system of 85%
of urban population and 25% of rural population, and after
2025, another 10% of the urban population and 15% of the
rural population by 2030. This scenario assumes that protein

'"In the National Programme for the implementation of the Water and Health Protocol in the Republic of
Moldova for 2016-2025 these targets are planned to be achieved by 2025

15 The national programme for the implementation of the Protocol on water and health in the Republic of
Moldova for the years 2016-2025. Government decision No. 1063 from 16.09.2016. Official Gazette No. 314
from 20.09.2016.
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consumptionrateswill be similar to the one projected orthe WM
scenario, increasing relative to the BAU by 2% in 2015, by 3% in
2020 and 3.5% in 2025, without use of released biogas. It should
be mentioned that, although measures for the implementation
of the EU Urban Waste Water Treatment Directive are being
designed, including measures for denitrification, the WAM
scenario does not provide for reduction of N,O emissions
because of the insignificant share.

B. Projections of Economic Indicators

Projections of evolution of waste sector specific indicators with
direct impact on the GHG emissions under the three scenarios
are presented below. Projections regarding the storage of solid
waste at managed SWDs (Chisinau), unmanaged SWDs (urban
settlements on the right and the left bank of the Dniester river)
where sanitation services are available, as well as projections
for the industrial waste storage are presented below (Table
4-35), and projections regarding the amount of waste disposed
through open burning in Table 4-36.

Table 4-35: Projections regarding the amounts of waste
disposed at SWDs in the RM under the BAU scenario in 2015-
2030, thousands tons

Indicators 2015 2020 2025 2030

BAU

MSW 1270.69 1336.00 1369.00 | 1302.00

Industrial waste 556.21 584.58 599.34 614.48

Total waste 1826.90 1920.09 1968.58 1916.61
‘WM

MSW 1270.69 1621.76 1834.88 1744.95

Industrial waste 556.21 709.88 709.88 675.09

Total waste 1826.90 2 331.64 2331.64 | 2217.37
WAM

MSW 1270.69 1621.76 162549 | 1535.56

Industrial waste 556.21 709.88 709.88 675.09

Total waste 1826.90 2 331.64 2335.37 | 2210.65

Table 4-36: Projections regarding the amount of waste disposed
by open burning in the RM in 2015-2030, thousands tons

2015 2020 2025 2030
Medical waste
BAU 666.62 602.57 544.68 421.46
WM 666.62 515.82 399.13 235.68
WAM 666.62 393.63 206.61 67.70
Municipal waste
BAU 49.70 38.58 18.22 17.27
WM 49.70 25.14 10.87 S.15
WAM 49.70 25.14 10.87 S.1S

Table 4-37: Projections on total amounts of organic substances
contained in industrial and domestic wastewater used for
calculating CH, emissions from wastewater treatment under
scenarios considered for 2015-2030

2015 2020 2025 2030
BAU, WM, WAM
Towgg’g“"d’t 154276837 | 139849658 | 142859741 | 148 501017
S

Projections for the total amount of organic substances
contained in industrial waste water (TOW., ) and domestic
waste water (TOW, ) used for calculating methane emissions
from waste water treatment were based on the evolution of
population and economic growth (GDP growth), considering
the same evolution of TOW for all scenarios of medium- and
long-term waste sector development (Table 4-37). Projections
regarding the per capita protein consumption used to calculate
N, O emissions from sludge are shown in Table 4-38.

Table 4-38: Projections regarding the per capita protein
consumption used to calculate N,O emissions from domestic
wastewater treatment under the scenarios considered for
2015-2030

2015 2020 2025 2030
BAU
Protein, kg/capita/year 26.75 | 27.77 | 28.81 | 29.84
‘WM
Protein, kg/capita/year | 2675 | 2756 | 2854 | 2955
WAM
Protein, kg/capita/year 26.75 | 27.56 | 28.54 | 29.55

C. Assessment of Mitigation Potential

Calculation of GHG emissions was done using the standard
calculation tool - part of the IPCC 2006 Guideline on
National GHG Emissions Inventory, using the results of the
calculation of the evolution of some sector-specific indicators
over the period 2005-2030 in the analyzed scenarios. The
Ranking Methodologies 1 and 3, respectively default emission
coefficients, were taken from the 2006 IPCC Guideline on
National GHG Emissions Inventory. National emission-
specific emission factors have also been used.

Below are the calculations results for the direct GHG emissions
from the sources of emissions within the sector (Tables 4-39
and 4-40). As seen from Table 4-35, the main source of GHG
emissions in the waste sector during 2015-2030 are SA “Solid
waste disposal”, with 70-72% of the total sector, depending
on the scenario, followed by SD “Waste water treatment and
discharge”, with 20-28% calculated for the same scenarios and
conditions.

Table 4-39: Direct GHG emissions from the waste sector in
the RM under the scenarios considered for 2015-2030, kt CO,
equivalent

Emission source Gas Scenarios 2015 2020 2028 2030
) BAU 1087.2 | 1163.5 | 1289.5 | 1342.7
f{ﬁfiilld waste CH, | WM  |1087.2 |1224.0 | 10015 | 1090.1
WAM 1087.2 | 1223.9 | 993.2 | 1050.4
BAU 8.3 311.6 150.1 141.2
CHA WM 8.3 204.5 90.5 43.4
WAM 8.3 203.1 88.3 41.5
BAU 16.1 6.4 3.1 2.9.
CO2 WM 16.1 4.2 1.8 0.9
SC. Incineration WAM 16.1 42 18 0.9
and open burning
of waste BAU 2.3 2.4 2.1 1.7.
NZO WM 23 2.0 1.6 0.9
WAM 2.3 1.6 0.8 0.3
BAU 26.7 3204 155.3 145.7
Total WM 26.7 210.7 93.9 45.2
WAM 26.7 208.8 90.9 42.6
BAU 3542 | 3323 | 343.2 | 361.6
CH4 WM 3542 | 321.8 | 320.8 | 326.6
WAM 3542 | 3154 | 3103 | 309.9
$D. Wastewater BAU 707 | 572 | 563 | 552
treatment and N20 ‘WM 70.7 56.8 55.7 54.7
disposal WAM 707 | 568 | 557 | 547
BAU 424.8 | 389.5 | 399.5 | 416.8
Total WM 424.8 | 378.6 | 376.6 | 381.3
WAM 424.8 | 3722 | 366.0 | 364.6
BAU 1538.7 | 1873.5 | 1844.3 | 1905.3
Total ‘WM 1538.7 | 1813.2 | 1471.9 | 1516.5
WAM 1538.7 | 1804.9 | 1450.0 | 1457.6
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Table 4-40: Share of GHG emissions by emission sources
related to total GHG emissions from the waste sector, %

Gases

Emission source Scenarios 2015 2020 2025 2030

emitted
BAU 70.7 62.1 | 69.9 | 70.5
SA. Solid waste disposal CH, WM 70.7 | 67.5 | 68.0 | 71.9
WAM 70.7 67.8 | 685 | 72.1
BAU 0.5 16.6 8.1 74
CH, WM 0.5 11.3 6.1 2.9
WAM 0.5 11.3 6.1 2.8
BAU 1.0 0.3 0.2 0.2
CcO WM 1.0 0.2 0.1 0.1
WAM 1.0 0.2 0.1 0.1
BAU 0.1 0.1 0.1 0.1
N,O WM 0.1 0.1 0.1 0.1
WAM 0.1 0.1 0.1 0.0
BAU 1.7 17.1 8.4 7.6
Total WM 1.7 11.6. | 64 3.0
WAM 1.7 11.6. | 63 2.9.
BAU 23.0 17.7 | 18.6 | 19.0
CH WM 23.0 17.7 | 21.8 | 21.5
WAM 23.0 17.5 | 214 | 213
BAU 4.6 3.1 3.1 2.9
as?ci‘é\i’:;t;::ter rement! no [ wMm | 46 | 31 | 38 | 36
WAM 4.6 3.1 3.8 3.8
BAU 27.6 208 | 21.7 | 219
Total WM 27.6 209 | 256 | 25.1
WAM 27.6 20.6 | 252 | 25.0

SC. Incineration and
open burning of waste

Figure 4-14 shows the evolution of direct GHG emissions
from the waste sector of the RM in 1990-2030.
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Figure 4-14: Evolution of direct GHG emissions in the waste
sector for the scenarios examined for the period 1990-2030.

Before 2015 all scenarios show a decrease in GHG emissions,
with subsequent increase by 2020, then, until 2025 a new,
more pronounced decrease is seen under the WM and WAM
scenarios. Starting with 2025 a slight increase in emissions
for all scenarios considered is observed. By the year 2030 the
level of direct GHG emissions under the BAU will exceed by
20.6% the emissions levels recorded in 2010, while under the
WM and WAM the emissions will decrease respectively by
4.1% and 7.8%. Compared to 1990, the decrease of emissions
under the last two scenarios is even more pronounced - 23.3%
under the WM and 26.3% under the WAM. The BAU scenario
also shows a decrease of GHG emissions in 2030, of 3.7%
compared to 1990.

4.4. Medium-Term Projections of Aggregate

National Direct GHG Emissions

Tables 4-41 and 4-42 show the results of aggregated national
and sector direct GHG emissions projections under the
scenarios considered (BAU, WM and WAM) for 1990-2030.

Table 4-41: Aggregated projections for sector and national direct GHG emissions in the RM under the scenarios considered for

the period up to 2030, kt CO, equivalent

1990 199§ 2000 2005 2010 2018 2020 2025 2030
BAU
Energy 34631 11885 6788 8682 9829 9505 8834 10 447 12497
Industrial processes and product use 1581 454 319 599 604 795 1150 1447 1834
Agriculture 5211 3591 2.500 2577 2.250 2115 2500 2641 2819
LULUCF -5 820 -6482 -6 057 -4764 -3232 -2845 -690 -396 34
Waste 1978 1720 1601 1557 1580 1539 1873 1844 1905
Total (with LULUCF) 37 580 11167 5151 8650 11031 11108 13 668 15983 19 089
Total (without LULUCF) 43 400 17 649 11208 13414 14263 13953 14358 16 379 19055
‘WM
Energy 34631 11 885 6788 8682 9829 9505 8227 9 640 10701
Industrial processes and product use 1581 454 319 599 604 795 1038 1239 1461
Agriculture 5211 3591 2.500 2577 2.250 2115 2546 2674 2835
LULUCF -5 820 -6 482 -6 057 -4764 -3232 -2845 -884 -813 -427
Waste 1978 1720 1601 1557 1580 1539 1813 1472 1516
Total (with LULUCF) 37580 11167 S1S81 8.650 11031 11108 12741 14212 16 086
Total (without LULUCF) 43 400 17 649 11208 13414 14263 13953 13625 15025 16 512
‘WAM

Energy 34631 11 885 6788 8682 9829 9505 6955 7 865 8502
Industrial processes and product use 1581 454 319 599 604 795 971 1121 1285
Agriculture 5211 3591 2.500 2577 2.250 2115 2599 2712 2841
LULUCF -5 820 -6 482 -6 057 -4764 -3232 -2845 -80S -782 -351
Waste 1978 1720 1601 1557 1580 1539 1805 1450 1458
Total (with LULUCF) 37 580 11167 5151 8650 11031 11108 11525 12 365 13735
Total (without LULUCF) 43 400 17 649 11208 13414 14263 13953 12 329 13148 14 086
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Table 4-42: Contribution of sectors to the structure of the national direct GHG emissions in the RM under the scenarios considered

for the period 1990-2030, in %

Years 1990 1995 2000 2008 2010 2015 2020 2028 2030
BAU
Energy 79.8 67.3 60.6 64.7 68.9 68.1 61.5 63.8 65.6
Industrial processes and product use 3.6 2.6 2.8 4.5 4.2 5.7 8.0 8.8 9.6
Agriculture 12.0 20.3 22.3 19.2 15.8 15.2 17.4 16.1 14.8
LULUCF -13.40 -36.7 -54.0 -35.5 -22.7 -20.4 -4.8 24 0.2
Waste 4.6 9.7 14.3 11.6 11.1 11.0 13.0 11.3 10.0
Total (with LULUCF) 86.6 633 46.0 64.5 773 79.6 952 97.6 100.2
Total (without LULUCF) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WM
Energy 79.8 67.3.for 60.6 64.7 68.9 68.1 60.4 64.2 64.8
Industrial processes and product use 3.6 2.6. 2.8. 4.5 4.2 5.7 7.6 8.2 8.8
Agriculture 12.0 20.3. 22.3 19.2 15.8 15.2 18.7 17.8 17.2
LULUCF -13.40 -36.7 -54.0 -35.5 -22.7 -20.4 -6.5 -5.4 -2.6
Waste 4.6 9.7 14.3 11.6 11.1 11.0 13.3 9.8 9.2
Total (with LULUCF) 86.6 63.3 46.0 64.5 77.3 79.6 93.5 94.6 97.4
Total (without LULUCF) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WAM
Energy 79.8 67.3 60.6 64.7 68.9 68.1 56.4 59.8 60.4
Industrial processes and product use 3.6 2.6 2.8 4.5 4.2 5.7 7.9 8.5 9.1
Agriculture 12.0 20.3 22.3 19.2 15.8 15.2 21.1 20.6 20.2
LULUCF -13.40 -36.7 -54.0 -35.5 -22.7 -20.4 -6.5 -5.9 -2.5
Waste 4.6 9.7 14.3 11.6 11.1 11.0 14.6 11.0 10.3
Total (with LULUCF) 86.6 63.3 46.0 64.5 77.3 79.6 93.5 94.1 97.5
Total (without LULUCF) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Compared to 1990, implementation of the planned GHG
emissions mitigation measures will allow to reduce total
national direct GHG emissions (without LULUCF) by about
62% under the WM and by about 68% under the WAM by the
year 2030, respectively, net national direct GHG emissions
(with LULUCE), by about 57% under the WM, and by 63%
under the WAM (Figure 4-15).
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Figure 4-15: Aggregate projections of total direct GHG

emissions in the Republic of Moldova (without LULUCF) under
the scenarios considered for the period up to 2030.

As seen in Figure 4-16, LULUCF sector significantly
influence net GHG emission reductions. The emission
reductions mentioned above differ from those stipulated
in the unconditional and conditional INDC undertaken
by the Republic of Moldova under Paris Agreement (COP
21). According to this document, the RM shall reduce its
net GHG emissions unconditionally by 64-67% by the year
2030 compared to 1990, compared to the 57% above, and
conditionally by 78%, compared to 63% according to this
National Communication. The difference in GHG emissions
reductions is caused by a number of factors: as a result of
transition , during the development of the Fourth National

Communication, to the 2006 IPCC Guidelines calculation
methodologies, preferred to those set forth in the Good
Practice Guidance (IPCC, 2000) and the Revised 1996
Guidelines (IPCC, 1997), as a result of updating the activity
data used, and country specific emission values; smaller
population numbers were considered, based on results of the
population census of 2014 in the RM; revised GDP evolution
until 2030 RM.

Consequently, aiming at complying with international
commitments to reduce greenhouse gas emissions, the
Republic of Moldova should reconsider its INDC, if such
possibilities will arise in the future, or to respectively amend
its sustainable development policies, which served as basis for
the Fourth National Communication.
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Figure 4-16: Aggregate projections of net direct GHG
emissions in the Republic of Moldova (with LULUCF) under
the scenarios considered for the period up to 2030.

Implementation of GHG emissions mitigation measures will
directly influence re-distribution of shares the various sectors
in the structure of national GHG emissions (Table 4-43 and
Table 4-44).
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Table 4-43: Projections for direct GHG emissions in the Republic of Moldova under the scenarios considered for the period until

2030, kt CO, equivalent

1990 1995 2000 2005 2010 20158 2020 20258 2030
BAU
CO, emissions 34895 11588 6450 8461 9657 9397 9030 10822 13093
CH, emissions 5704 4167 3321 3303 2913 2863 3262 3274 3373
N, O emissions 2801 1889 1426 1684 1579 1573 1812 1924 2074
F-gases emissions NO S 10 42 113 179 313 417 573
Total GHG emissions 43400 17 649 11208 13 490 14263 14013 14417 16 438 19114
WM
CO, emissions 34895 11588 6450 8461 9657 9397 8333 9841 10998
CH, emissions 5704 4167 3321 3303 2913 2863 3180 2872 2946
N,O emissions 2801 1889 1426 1684 1579 1573 1870 1972 2110
F-gases emissions NO S 10 42 113 179 302 399 516
Total GHG emissions 43400 17 649 11208 13490 14263 14013 13 684 15084 16 572
WAM
CO, emissions 34895 11588 6450 8461 9657 9397 7033 8009 8714
CH, emissions 5704 4167 3321 3303 2913 2863 3150 2816 2848
N, O emissions 2801 1889 1426 1684 1579 1573 1934 2031 2139
F-gases emissions NO S 10 42 113 179 272 351 444
Total GHG emissions 43400 17 649 11208 13490 14263 14013 12389 13207 14 145

Thus, ifin 2010 about 68.9% of national direct GHG emissions
were from the energy sector, 15.8% from agriculture sector,
11.1% from the waste sector and the remaining 4.2% - from
the IPPU sector, by the year 2030 the share of these sectors
in the structure of national direct GHG emission will change,
especially under the WM and WAM, featuring a smaller share
of the energy sector and an increase of other sectors share:
under the WM scenario, the share of sectors in the structure
of national direct GHG emissions will look as follows: energy
sector - 63.8%, IPPU sector - 8.8%, agriculture sector — 17.2%
and waste sector — 9.2%; under the WAM scenario: energy
sector -60.4%, IPPU sector - 9.1%, agriculture sector — 20.2%
and waste sector — 10.3%.

During 2010-2030 CO, total emissions (without LULUCF)
will increase by about 35.6% under the BAU, by 13.9% under
the WM and will decrease by 9.8% under the WAM; CH,
emissions will increase by about 15.8% under the BAU, by
1.1% under the WM, and will decrease by 2.2% under the
WAM; N, O emissions will increase by about 31.4% under the
BAU, by 33.7% under the WM and by 35.5% under the WAM;
respectively; F-gas emissions will increase by 405.6% under
the BAU, by 355.3% under the WM and by 291.7% under the
WAM.

Table 4-44: Projections for direct GHG emissions in the RM under the scenarios considered for the period until 2030, %

1990 1995 2000 2005 2010 2015 2020 2025 2030
BAU
CO, emissions 80.4 65.7 57.6 62.7 67.7 67.1 62.6 65.8 68.5
CH, emissions 13.1 23.6 29.6 24.5 20.4 20.4 22.6 19.9 17.6
N, O emissions 6.5 10.7 12.7 12.5 11.1 11.2 12.6 11.7 10.9
F-gases emissions 0.0 0.0 0.1 0.3 0.8 1.3 22 2.5 3.0
Total GHG emissions 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WM
CO, emissions 80.4 65.7 57.6 62.7 67.7 67.1 60.9 65.2 66.4
CH, emissions 13.1 23.6 29.6 24.5 20.4 20.4 232 19.0 17.8
N, O emissions 6.5 10.7 12.7 12.5 11.1 11.2 13.7 13.1 12.7
F-gases emissions 0.0 0.0 0.1 0.3 0.8 1.3 22 2.6 3.1
Total GHG emissions 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WAM
CO, emissions 80.4 65.7 57.6 62.7 67.7 67.1 56.8 60.6 61.6
CH, emissions 13.1 23.6 29.6 24.5 20.4 20.4 254 213 20.1
N, O emissions 6.5 10.7 12.7 12.5 11.1 11.2 15.6 15.4 15.1
F-gases emissions 0.0 0.0 0.1 0.3 0.8 1.3 2.2 2.7 3.1
Total GHG emissions 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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CHAPTER 5: VULNERABILITY ASSESSMENT AND CLIMATE

CHANGE IMPACTS

5.1. Current Climate of the Republic of
Moldova

5.1.1. Summary of Observed Trends in Temperature
and Precipitation

7
1887 1894 1901 1908 1915 1922 1929 1936 1943

1950

Over the last 127 years (1887-2014), the RM has experienced
changes in temperature and mean precipitation. The country
has become warmer, with the average temperature increase
greater than 1.0°C (Figure S5-1), while the increase in
precipitations constituted only around 54.7 mm (Figure 5-2).
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Figure 5-1: Trends of annual average air temperature change (°C) for 1887-2014: blue (actual course trend), black solid line
(linear trend secular course) and red line (10-year moving average trend) at the meteorological station Chisinau, central part of
the country.
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Figure 5-2: Trends of annual average precipitation (mm) for 1891-2014: blue (actual course trend), black solid line (linear trend
secular course) and red line (10-year moving average trend) at the meteorological station Chisinau, central part of the country.

The early 1980s are generally rega